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THE  GEOLOGICAL  SURVEY. 


The  Bulletin  on  the  Lichen-Flora  is  the  initial  number  of  a 
series  of  publications  in  which  the  Geological  and  Natural  History 
Survey  of  the  Chicago  Academy  of  Sciences  proposes  to  discuss 
the  plants,  animals  and  geological  formations  found  in  the  vicinity 
of  Chicago.  In  this  first  issue  it  may  be  well  to  briefly  outline  the 
history  and  state  the  objects  and  aims  of  the  survey. 

On  the  10th  day  of  May,  1892,  the  Academy  of  Sciences 
unanimously  adopted  the  recommendation  of  its  Executive  Board 
that  a  committee  of  three  be  appointed  from  its  active  membership 
to  conduct  a  topographical  survey  of  Chicago  and  vicinity.  At  the 
June  meeting  of  1892  the  Academy  adopted  the  recommendation  of 
this  committee  to  enlarge  the  scope  of  the  work  so  as  to  embrace 
the  natural  history  of  the  region;  the  work  to  be  known  as  the 
Geological  and  Natural  History  Survey  of  the  Chicago  Academy 
of  Sciences.  Three  general  departments  were  decided  upon  : 
Geology  and  allied  sciences,  Topography,  Zoology  and  Botany. 
It  was  further  decided  that  the  work  in  the  several  divisions  of 
these  departments  should  be  entrusted  to  men  recognized  as 
specialists,  and  published  as  bulletins  and  reports,  which  should  be 
as  nearly  monographic  as  possible. 

Since  the  organization  of  the  survey,  the  work  has  been  steadily 
progressing,  and  a  large  amount  of  data  has  been  collected.  It  is 
eminently  fitting  that  before  studying  the  rocks  and  higher  forms 
of  vegetable  life,  the  lichens  should  be  taken  from  the  boulders 
and  the  bark  and  made  the  subject  of  the  first  issue. 

The  survey  comprises  a  labor  both  of  economic  and  scientific 
vahie.  The  publications  on  geology  and  topography  are  awaited 
with  great  interest  by  contractors,  engineers  and  scientific  men 
generally.  The  co  operation  of  practical  men  in  the  preparation  of 
these  reports  has  been  spontaneous  and  very  general.  It  is  pro- 
posed to  show  the  character  of  the  rock  strata  underlying  our  area, 
their  distance  from  the  surface  in  different  localities,  the  nature 
of  the  materials  resting  on  the  rock,  the  depth  necessary  to  reach 
water,  and  such  general  information  as  will  assist  builders,  well- 
borers  and  engineers  in  the  prosecution  of  their  professions.  With 
this  will  be  reports  on  the  geological  formations,  their  origins, 
extent  and  relations  to  the  present  condition  of  affairs  in  Chicago 
and  vicinity.     There  are  many  features  of  our  local  fauna  and  flora 
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which  are  either  unfamiliar  or  unknown  to  the  majority  of  the  peo- 
ple. '  Hence  to  place  reliable  reports  on  these  subjects  in  the  hand 
of  older  workers  and  beginners,  of  educators  and  students,  is  not 
only  to  increase  facilities  for  information,  but  to  awaken  interest 
and  stimulate  investigation. 

The  area  covered  by  the  survey  is  peculiar  in  two  distinct 
systems  of  drainage,  either  of  which  may,  under  certain  conditions, 
prevail  over  the  other.  This  peculiarity  of  the  drainage  is  of  great 
scientific  interest.  To  bring  out  this  relief  it  was  thought  desirable 
to  fix  upon  the  following  boundaries:  Beginning  at  the  north  line 
of  Cook  County  and  Lake  Michigan,  thence  westward,  coincident 
with  the  north  line  of  Cook  County  to  Kane  County;  thence  south- 
ward along  the  east  line  of  Kane  and  Kendall  Counties  to  the  south- 
east corner  of  Kendall  County;  thence  eastward,  coincident  with 
the  south  line  of  Cook  County  to  the  east  line  of  Lake  County, 
Indiana;  thence  northward  to  Lake  Michigan. 

This  gives  an  area  of  about  forty-eight  or  fifty  miles  square, 
which,  after  deducting  the  approximate  area  of  the  lake-covered 
portions,  leaves  nearly  eighteen  hundred  square  miles  of  land  sur- 
face. It  comprises  all  of  Cook  and  DuPage  Counties,  the  nine 
north  townships  of  Will  County  and  a  portion  of  Lake  County, 
Indiana.  Of  the  proposed  reports  now  in  preparation,  a  list  of 
which  may  be  found  elsewhere,  many  will  be  illustrated  and  some 
will  describe 'species.  All  will  give  such  notes  and  information  as 
will  be  of  scientific  interest. 

It  will  be  the  aim  of  the  Board  of  Managers  of  the  survey  to 

have  specimens  in  the  Academy  collection  illustrating    the    local 

rocks,    minerals,    fossils,    animals    and    plants    enumerated  in  the 

^reports.     This  will  enable  the  student  to  compare  and  study  the 

objects  and  not  have  to  depend  solely  on  descriptions. 

The  first  Bulletin,  on  the  Lichens,  is  of  especial  value,  because 
the  field  is  practically  new  in  our  vicinity.  Few  of  our  local 
botanists  have  directed  their  attention  to  this  class  of  plants.  Mr. 
Calkins  has  deposited  a  complete  collection  of  local  lichens  in  the 
Herbarium  of  the  Academy  building,  and  it  is  hoped  that  the 
Bulletin,  together  with  the  specimens,  will  develop  interest  and 
investigation  in  this  form  of  plant  life,  and  lead  to  the  discovery 
of  many  new  species  and  localities.  It  is  desired  that  all  who  are 
interested  in  the  advancement  of  science  will  co-operate  with  the 
Board  of  Managers  by  furnishing  any  data  within  their  reach. 


The  Lichen -Flora  of  Chicago  and  Vicinity. 


William  Wikt  Calkins. 


INTRODUCTION. 


The  following  report,  based  upon  my  personal  investigations, 
collections  and  studies,  during  a  period  of  many  years,  has  been 
prepared  by  invitation  of  the  Board  of  Managers  of  the  Geological 
and  Natural  History  Survey  of  The  Chicago  Academy  of  Sciences . 

As  directed  by  the  Board  the  report  covers  an  area  comprising 
all  of  Cook  and  Du  Page  Counties,  nine  townships  in  the  northwest 
part  of  Will  County,  and  a  portion  of  Lake  County,  In^diana.  This 
territory  might  be  thought  sufficiently  large  to  furnish  an  attractive 
field  and  ample  material  for  the  investigation  and  study  of  lichens, 
yet  with  the  exception  of  the  most  common  species,  a  few  of  which 
are  cosmopolitan  in  their  habits,  the  explorer  will  meet  with  a  dis- 
appointment not  to  be  experienced  further  south  and  west  in 
regions  where  the  conditions  of  the  soil,  the  geological  features  of 
the  country,  and  the  climate  favor  a  larger  development  of  species. 
Hence  mountainous  districts  and  the  extreme  South  offer  the  great- 
est variety  of  forms,  those  of  Florida  being  largely  semi-tropical 
and  identical  with  West  Indian  and  Central  American  species, 
especially  in  certain  genera,  as  Graphis  and  Arthonia.  However,  in 
the  field  under  our  consideration,  enough  varieties  occur  to  form  an 
excellent  preliminary  course  of  study,  fitting  the  student  for  larger 
views  and  greater  results  when  he  has  become  familiar  with  the 
Parmelias  and  Physcias  which  are  so  abundant  on  oaks  and  other 
trees  along  the  lake  shore  and  in  the  "wooded  islands  of  the 
prairies.** 
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The  geological  conditions  in  most  of  our  territory  are  not 
favorable  to  the  growth  of  a  great  number  of  species  owing  to 
the  absence  of  forests  and  out-cropping  rocks  of  different  forma- 
tions and  ages,  all  having  an  important  bearing,  because  these  are 
the  substrates  to  which  lichens  attach  themselves,  and  the  investi- 
gator will  note  at  once  that  certain  strata  and  trees,  or  the  earth, 
contain  some  species  not  found  elsewhere,  while  others  are  indif- 
ferent as  to  substrate.  Localities  in  and  around  Chicago  formerly 
rich  in  lichenose  vegetation  are  now  destitute  of  it.  The  species 
were  and  are  mostly  corticolous,  with  a  few  on  rocks,  where  exposed, 
and  even  on  the  boulders  of  our  prairies.  But  the  tidal  waves  of 
civilization  have  changed  the  conditions  under  which  lichens  grow, 
and  to  find  them  abundantly  we  must  seek  the  country  where  the 
air  on  which  they  feed  is  pure  and  the  substrates  suitable.  The 
sandy  soil  of  the  lake  shore  only  produces  them  where  it  is  covered 
or  mixed  with  vegetable  mould.  Northwards  from  the  limits  of 
Chicago  the  genera  Cladonia  and  Peltigera  are  found  in  the  woods 
on  earth.  The  scarce  growth  of  Birch  (Betula  papyracea),  near 
Glencoe,  contains  two  species  rare  in  this  section.  These  are 
Sagediaoxyspora,  Tuckerm.  and  Pyrenula  thelaena,  Tuckerm.  The 
former  is  peculiar  to  that  substrate.  On  trees,  notably  the  oaks, 
are  abundant  growths  of  Parmelia  borreri,  Turner,  P.  caperata, 
(L.)  Ach.,  Physcia  stellaris,  L.,  Lecanora  subfusca,  Ach.;  and  on 
hickory,  Arthonia  lecideella,  Nyl.  The  latter  is  peculiar  to  this 
substrate  and  the  genus  rare,  in  our  territory,  in  species,  although 
the  above  and  A.  spectabilis,  Fl.,  are  abundant.  Leaving  the 
vicinity  of  the  lake  and  the  flat-prairies,  we  find  further  west  and 
south  the  best  development  of  lichen  flora  along  wooded  streams 
and  on  rocks  where  these  are  exposed.  Gravel,  boulders,  old 
fences,  logs  and  stumps,  sustain  many  species.  New  and  rare  ones 
sometimes  reward  the  explorer.  At  Riverside  I  found  a  new 
Verrucaria  on  siliceous  deposits  and  at  Joliet,  another  new  spe- 
cies, Lecanora  perproxima,  Nyl.,  on  silurian  rocks.  Both  have 
been  described  by  Dr.  Nylander,  of  Paris.  The  saxicolous 
species  are  the  most  difficult  and  many  are  in  confusion.  The 
occupation  and  use  of  nearly  all  the  lands;  the  denudation  of 
forests,  and  drainage  of  the  country,  has,  as  in  the  case  of  the 
phsenogamia,  caused  many  species  to  disappear  entirely  from  our 
territory.  The  best  localities  for  saxicolous  types  are  in  the  town- 
ship of  Lemont  and  Will  County.  Hanover  and  other  places 
adjacent  to  streams  produce  common  forms.     A  few  occur  on  earth 
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and  on  mosses,  which  are  minute  and  easily  escape  detection.  On 
calcareous  soils  in  Lemont,  also  in  Will  County,  may  be  found, 
besides  Cladonia,  the  curious  Heppia  despreauxii,  Tuckerm.  and 
several  species  of  Endocarpon;  also  a  member  of  the  Alga? 
Nostoc  commune,  L.  The  close  association  of  these  species, 
which  I  have  witnessed  in  other  States  on  similar  strata,  is  worthy 
of  note.  From  what  has  been  said  it  appears  that  it  is  not  safe  to 
fix  definitely  the  number  or  limits  of  species  in  any  territory, 
at  this  early  date  of  scientific  research.  The  experience  of 
the  author,  resulting  in  the  addition  of  nearly  thirty  new  species  of 
lichens  to  botanical  science,  is  proof  of  the  fact  that  there  are 
still  hundreds  of  species  yet  undiscovered. 

Some  eight  years  ago  Willey  estimated  that  the  whole  number 
of  North  American  species  might  ultimately  reach  one  thousand, 
but  that  limit  has  been  passed  already,  as  I  have  the  names  of  over 
sixteen  hundred,  including  varieties,  and  it  is  not  at  all  probable 
that,  after  the  most  conservative  study  and  elimination,  the  number 
would  be  reduced  by  more  than  three  hundred,  if  so  many. 

Having  now  reviewed  in  a  general  way  the  lichen-flora  of  the 
territory  under  consideration,  it  seems  proper,  as  nothing  has 
ever  been  published  in  the  West  and  South  regarding  Lichens, 
beyond  mere  lists  of  species,  that  something  should  be  said  about 
the  life  history  of  these  humble  plants,  and  of  the  study,  develop- 
ment and  progress  of  the  Science  of  Lichenology,  especially  in 
the  United  States.  The  account  must  necessarily  be  condensed, 
but  it  is  believed  will  be  of  great  utility. 

WHAT    ARE    LICHENS   ? 

Thi?  very  natural  and  primary  question  may  be  thus  answered: 
Lichens  are  a  natural  order  of  aerial  plants  which  are  considered  as 
intermediate  between  Algae  and  Fungi,  but  the  limits  are  still  un- 
certain. All  are  Thallophytes  destitute  of  stem,  leaf,  root,  or 
flower,  and  vegetate  under  the  influence  of  moisture,  obtaining  the 
elements  necessary  to  their  growth  from  the  air,  and  not  from  their 
substrates,  as  do  the  Fungi.  Consequently  lichens  are  rapid  or 
slow  in  growth  according  to  the  conditions  surrounding  them.  In 
extreme  heat  they  become  torpid,  or  do  not  fully  develop,  frequently 
appearing  on  the  surface  of  their  substrates  as  excrescences,  wart- 
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like  or  coralloid.  This  condition  gave  rise  to  the  pseudo-genus 
Lepraria,  Isidium,  etc.,  not  now  recognized.  Lichens  may  grow 
for  a  century  or  more,  and  under  poor  surroundings  increase  by 
bisection,  like  Algae.  "They  will  be  found  under  these  conditions 
near  towns  and  cities,  where  the  air  is  not  pure. 

The  thallus  and  the  apothecium,  or  fruit,  are  the  parts  of  the 
plant  to  first  attract  attention  in  the  higher  lichens — for  example, 
the  Parmelias,  so  common  on  our  oaks.  The  thallus  is  attached 
to  its  substrate  by  fibrils,  or  is  subcortical,  but  is  absent  in  certain 
species,  as  the  parasitic  ones. 

In  the  thallus  are  green  cells  called  gonidia,  and  other  or- 
gans, as  spermogonia  and  pycnidia.  Dr.  T.  M.  Fries  constructed 
a  system  based  on  the  gonidia,  which  are  variously  formed  and 
colored.  The  thallus  supports  the  apothecium,  which  is  the 
most  important  part  of  the  plant.  This  appears  on  the 
surface,  disk-like,  lirellate,  etc.,  and  of  several  colors,  such 
as  red,  orange,  black  or  brown.  In  some  genera  the  fruit 
appears  as  minute,  wart-like  bodies,  with  only  a  pore  (ostiole- 
at  the  summit.  In  others,  as  Cladonia,  the  fruit  is  at  the 
end  of  thalline  stalks  (podetia),  or  as  in  Cetraria,  on  the  edges 
of  the  thallus.  There  are,  however,  various  modifications  of  all 
these.  OAe  peculiarity  of  some  lichens  is  the  power  they  have  to 
burrow  into  the  hardest  rocks,  even  flint  and  granite,  thus  making 
for  themselves  homes  (foveoli).  The  power  is  furnished  by  the  car- 
bonic acid  absorbed  from  the  air.  As  an  example,  Verrucaria  ru- 
derella,  Nyl.,  from  the  limestones  of  La  Salle  county.  111.,  may  be 
mentioned.  The  apothecium  contains  the  germinating  cells,  or 
spores,  which  are  inclosed  in  sacks,  called  thekes.  There  are 
many  organs,  all  of  which  must  be  examined  under  the  microscope, 
and  these  have  been  the  subject  of  profound  study  and  discussion 
many  years,  but  especially  since  the  microscope  came  into  use.  On 
them  many  fanciful  theories  as  to  the  origin  of  lichens,  whether  ihey 
are  autonomous  or  not,  have  been  built.  Fries  called  them  aerial 
algae.  Schwendener  gives  his  views  as  follows,  which  seems 
marvelous,  if  true:  **  All  these  plants  are  not  individuals  in 
the  common  sense  of  the  term;  they  are  rather  colonies,  consisting 
of  hundreds  of  thousands  of  individuals,  of  which  one  holds  the 
mastership,  while  the  others,  in  eternal  captivity,  prepare  the  nour- 
ishment for  themselves  and  their  master.  The  master  is  a  Fungus 
of  the  class  of  Ascomycetae,  a  parasite  which  lives  on  the  labor  of 
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others.  It  encloses  them  as  a  spider  its  prey,  with  a  network  of 
delicate  tissue,  which  is  gradually  transformed  into  an  impervious 
integument.  But  while  the  spider  sucks  the  life  out  of  its  prey, 
the  Fungus  stimulates  the  algae  in  its  grasp  to  greater  activity,  to 
a  more  vigorous  increase,  and  thereby  renders  possible  a  more  lux- 
urious growth,  and  promotes  the  welfare  of  the  whole  colony."  * 

However  grand  the  Schwendener  theory,  the  question  of  auton- 
omy is  still  open,  while  new  discoveries  are  being  made  which  may 
eventually  change  the  whole  aspect  of  the  science.  Our  best  way 
now  is  to  effect  their  classification  under  the  present  system  as  elu- 
cidated by  Tuckerman,  but  not  ignoring  others  entirely. 

The  student  seeking  to  become  acquainted  with  lichens  will 
soon  learn  to  distinguish  those  highest  in  the  scale,  as  Parmelia  and 
Physcia,  in  our  vicinity,  by  the  prominent,  foliaceous  thallus, 
and  apothecium,  and  having  fixed  the  external  character  in  his 
mind,  will  soon  associate  with  them  others  of  similar  appearance, 
yet  differing  to  some  extent  in  thallus  and  fruit.  In  the  same  man- 
ner he  will  identify  and  bring  together  species  of  other  genera, 
and  perhaps  stumbling  on  forms  of  Lecanora  and  Pyrenula,  lower 
in  the  scale,  observe  the  characters  that  seem  prominent  and  com- 
mon to  all.  Experience  will  enable  him  to  determine  very  many  of 
our  common  species  from  external  characters  alone,  as  indeed,  the 
early  lichenologists  determined  them  all,  even  up  to  the  time  of 
Webber  and  Acharius. 


THE    DIVISIONS    OF    LICHENS. 

All  our  lichens  may  be  placed  in  one  of  the  two  series  into 
which  they  are  divided  by  the  fruit.  First,  the  Gymnocarpi,  those 
with  open  fruit;  second,  the  Angiocarpi,  those  with  closed  fruit 
Pyrenocarpous).  There  are  five  tribes,  Parmeliacei,  Lecideacei, 
Graphidacei,  Caliciacei,  Verrucariacei.  Only  the  last  belongs  to  the 
second  series.  The  tribes  are  based  on  the  apothecia;  families  on 
the  thallus  and  fruit.  Genera  and  species  follow.  Othjer  sub- 
divisions are  made  for  convenience,  and  sometimes  at  the  caprice 
of  authors. 


*  Die  Alyfulypn  Flevhteugoniilicn. 
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THE  THALLUS  AND  APOTHECIUM SOME  OF  THEIR    ORGANS. 

The  thallus,  when  present,  and  the  apothecium,  are  to  be  con- 
sidered and  studied  externally,  but  the  organs  of  the  plant  must 
be  examined  with  the  microscope.  Some  of  these  have  been 
mentioned,  and  I  can  only  refer  briefly  to  others,  doing  so  in  order 
to  guide  the  first  steps  of  the  explorer,  who,  at  every  advance,  will 
meet  with  new  problems  and  find  all  aids  necessary.  In  exami- 
nation, the  membraneous  thallus,  cut  in  a  thin  section,  will  show 
above  what  is  known  as  the  cortical  layer  of  minute  aggregated 
cellules;  next,  the  gonidial  layer  of  green  cells;  then  will  follow 
compacted  filaments  (hyphae),  and  in  this  formation  rest  the  goni- 
dia.  Below  is  the  inferior  cortical  layer,  from  which,  in  many  species, 
proceed  fibrils  (hypothallus),  attaching  the  plant  to  its  substrate. 
Some  lichens,  such  as  the  parasitic,  and  some  others,  Peljtigera  and 
Collema,  have  no  thallus;  either  the  upper  or  lower  cortical  layer 
may  be  absent,  or  but  one  scantily  represented.  The  gonidial 
and  other  wart-like  eruptions  sometimes  appearing  on  the  crust 
(soredia),  constituted  th'e  basis  of  the  old  pseudo-genera.  The 
color  of  the  thallus  above  and  below  may  differ,  as  in  Sticta.  The 
gonidia  of  divers  forms  and  colors  are  variously  placed,  singly  or 
grouped,  or  of  confervae-like  character.* 

The  apothecium,  which  has  been  slightly  noticed,  whatever  its 
shape,  has  a  uniformity  of  internal  structure.  The  disk-epithecium, 
(exciple),  contains  the  other  organs,  and  is  enclosed  by  a  margin, 
which  may  be  formed  from  the  thallus  (thalline  margin).  It  is 
then  known  as  lecanorine.  When  the  margin  or  border  is  not 
thalline  the  apothecium  is  lecideine.  Then  there  is  the  nuc- 
eliform  apothecium  of  angiocarpous  lichens.  The  exciple,  when 
colored  or  blackened,  is  biatorine;  when  composite,  zeorine. 
Grouped  apothecia  form  a  stroma.  The  perithecium  and 
amphithecium  of  the  angiocarpous  lichens  are  the  outer  and 
inner  coverings;  within  is  the  nucleus.  A  section  of  the  apothecium 
viewed  under  the  lens,  shows  the  epithecium  to  be  of  colored, 
granular  matter  and  borne  on  the  apices  of  what  are  termed  the 
paraphyses — slender  filaments  growing  from  the  medullary  layer. 
The  apices  are  globular  or  clavate.  The  thalline  exciple  contain- 
ing gonidia,  and  the  hymenium,  bearing  the  thekes,  within  which 
are  the  spores,  will  be  seen.     The  hymenium  is  either  colored  or 


*Th.  M.  Fries.  Dr.  Minks  and  others  as  to  their  systematic  value. 
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colorless.  The  thekes  vary  in  shape,  linear,  clavate,  etc.,  and  are 
large  or  small,  according  to  the  spores.  The  latter  are  variable  in 
form,  size  and  color,  as  well  as  in  number;  they  are  either  simple 
or  divided  by  transverse  septa  into  cells,  usually  eight,  when  they 
are  called  eight-locular;  if  more,  pluri  or  multi  localar,  but  there 
may  be  less.  When  it  is  also  divided  longitudinally  it  is  called 
a  muriform  spore.  The  examiner  will  often  find  no  spores,  hence 
should  have  fresh  plants,  particularly  of  Arthonia.  The  spore 
may  be  less  than  a  thousandth  of  a  millimetre  in  diameter,  but 
some  can  be  seen  with  an  ordinary  lens.  Much  importance  is 
attached  to  the  colors  and  shape  of  the  spores.  Spermagones 
have  been  mentioned.  These  will  exhibit,  arising  from  them, 
small  filaments,  which  if  simple  are  called  sterigmata;  if  articulate, 
arthrosterigmata,  to  which  are  attached  minute  bodies  (spermatia) 
which  are;  various  in  form.  Nylander,  Minks  and  others  have 
theorized  and  written  learnedly  in  regard  to  their  functions. 

It  would  be  desirable  to  explain  further  in  regard  to  the 
spores  and  other  organs  entering  into  lichens,  but  these  can  be 
studied  to  better  advantage  after  one  has  acquired  some  knowledge 
of  the  more  obvious  characters,  besides  no  one  can  do  much  with 
any  satisfaction  until  he  has  studied  our  greatest  American 
authority,  Tuckerman,  and  with  his  works  those  of  the  great 
Lichenologists  of  Europe,  a  few  of  whom  are  mentioned  hereafter. 
Armed  with  these,  a  genuine  love  and  adaptability,  success  is 
assured  up  to  a  limit,  for  it  is  not  probable  that  all  the  secret 
processes  of  nature  can  be  wrested  from  her  grasp  by  even  the 
greatest  minds  in  a  single  lifetime. 

THE    DEVELOPMENT    AND    PROGRESS    OF    THE    SCIENCE  OF  LICHENOLOGV. 

The  study  of  lichens  was  tor  many  years,  on  account  of  its  sup- 
posed difficulties,  confined  in  this  country  to  a  very  few  persons, 
who  lived  remote  from  each  other.  Thus  it  has  a  scattered  and 
little  known  literature,  which,  however  meager  m  quantity  and 
quality  (with  the  exception  of  the  works  of  Tuckerman  and 
Willey),  has  proved  almost  inaccessible  to  students,  or  those  who 
otherwise  would  have  become  interested  in  a  branch  of  botany  now 
assuming  more  importance  among  American  students.  There  were, 
also,  other  reasons  why  so  few  botanists  pursued  the  study.  Until 
the  late  Professor  Edward  Tuckerman  published  his  great  works 
upon  American  Lichens,  the  results  of  a  life-time  of  devoted  labor. 
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there  was  not  in  the  United  States  any  lichenological  literature 
worthy  of  the  name;  no  system  of  classification  of  American  origin, 
under  which  our  vast  and  rich  lichen- flora  could  be  arranged. 
Students  were  dependent  entirely  upon  the  works  of  Euporean 
authors,  and  these  were  mostly  in  foreign  languages  not  easily  to  be 
obtained  or  understood  here,  except  by  the  very  few,  who,  like 
Tuckerman,  lived  under  the  shadow  of  a  great  university  and  had  a 
liberal  education.  Thus  it  was  that  New  England  almost  wholly 
absorbed  the  study  of  this  branch  of  science.  Also,  every  Euro- 
pean lichenologist  had  a  system  of  his  own,  and  no  two  could 
agree  on  a  uniform  method  of  classification  applicable  to  the 
species  known  and  the  many  new  forms  being  constantly  dis- 
covered. 

In  ancient  times  nothing  was  known  of  lichens  as  a  distinct 
order  of  plants,  but  one  or  two  species  have  been  found  in  coffins, 
no  doubt  used  for  padding.  A  reference  to  the  old  herbalists  of  the 
twelfth  and  fifteenth  centuries  show  that  lichens  then  went  under 
the  names  of  *'fuscus'  or  **muscus,"  and  were  considered  allied 
to  the  mosses.  They  began  to  attract  more  attention  in  the  six- 
teenth century,  and  over  twenty  species  were  described.  The  gen- 
eral revival  of  all  learning  after  the  dark,  middle  ages,  stimulated 
the  study  of  "botany,  and  lichens  shared  in  the  benefit.  It  was 
then  that  Tournefort  separated  them  from  the  musci,  and  included 
all  then  known  under  the  general  name.  Lichens.  This  distinctive 
term  was  accepted  and  used  by  the  great  Linnaeus.  From  sixteen 
hundred  to  the  Acharian  period,  about  1802,  rapid  progress  was 
made  in  the  study.  During  this  period  lived  Micheli,  Webber, 
Dillenius,  of  Oxford,  Hoffman,  Linnaeus  and  Acharius,  the 
**  Father  of  Lichenology."  All  these  were  celebrated  for  their 
learning  and  published  works  upon  lichens.  Over  three  hundred 
species  became  known  up  to  1750,  and  were  arranged  in  natural 
groups  and  genera,  many  of  which  still  stand.  Their  chemistry 
and  economic  uses  were  studied,  and  collections  of  lichens  made. 
But  the  best  thoughts  of  investigators  in  the  latter  part  of  the 
eighteenth  and  the  first  years  of  the  nineteenth  century  found  a 
truer  expression  at  last  in  1803,  when  Acharius  published  the  re- 
sult of  his  studies  in  the  Methodus  Lichenum,  followed  in  1810  by 
his  Lichenographia  Universalis,  and  in  1814  by  the  Synopsis 
Lichenum.  These  gave  full  accounts  of  all  the  then  known  species, 
over  nine  hundred.     A  number  of  American  species  are  mentioned. 
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He  made  no  use  of  the  spores  and  thekes  in  his  classification.  The 
system  he  founded  was  long  used  and  made  his  name  immortal. 
In  1831,  Elias  Fries,  the  great  Swedish  botanist,  published  the 
Lichenographia  Europea  Reformata,  and  gave  utterance  to  views 
that  have  influenced  all  later  studies  of  the  greatest  students 
of  lichens.  He  divided  them  into  eight  tribes,  of  which  five  now 
stand  as  given  elsewhere.  He  also  made  further  divisions  which 
subsequent  writers  changed  or  assumed.  The  views  of  Fries  were 
so  far  in  advance  of  others  and  his  work  as  a  systematist  so  highly 
regarded,  that  Tuckerman  referring  to  the  advances  made  in  the 
study  of  lichens,  says:  '*  The  whole  movement  took  its  start  from 
the  results  gained   by  the  unsurpassed  penetration  of  Elias  Fries.*' 

But  the  period  was  a  golden  one  and  prolific  of  eminent 
botanists — Nylander,  Eschweiler,  Fee,  Wallroth,  Schaerer,  Mon- 
tague and  Floerke,  all  systematists.  There  were  also  many  others 
of  great  eminence  in  Lichenology.  Of  the  above  Dr.  William 
Nylander,  who  still  survives,  is  the  most  celebrated.  He  has 
not  only  published  many  philosophic  papers  and  works,  but  has 
described  more  new  species  than  any  other  man,  and  his  knowledge 
of  lichens  exceeds  that  of  all  others.  Dr.  J.  Muller  is  hardly  less 
distinguished,  however,  while  Dr.  Minks,  and  Schwendener,  have 
achieved  renown  by  wonderful  discoveries  as  to  the  .anatomy  and 
growth  of  lichens,  which,  if  they  are  confirmed,  will  overturn  all 
previous  theories.  From  what  has  been  stated  it  will  be  seen  that 
Europe  had  monopolized  the  field  of  study,  and  naturally  enough, 
for  America  was  young. 

It  was  at  such  a  time  that  Tuckerman,  who  had  turned  early  to 
the  investigation  of  lichens,  became  an  earnest  student  of  the 
great  European  botanists,  particularly  of  Acharius,  Fries  and 
Nylander.  Assisted  in  the  field  by  several  enthusiastic  workers, 
portions  of  New  England  were  explored  and  the  lichen-flora 
studied  and  made  known  to  the  world.  As  his  views  enlarged 
he  gradually  came  to  have  conclusions  of  his  own  as  to  the 
systematic  arrangement  of  the  species  in  harmonious  and  natural 
relations  with  each  other.  The  great  Swede  seems  to  have 
been  his  guide  in  part,  while  Nylander  was  not  disregarded,  nor  in 
later  years  the  new  discoveries  of  Minks,  Tulasne,  Bayerhoffer  and 
others.  Tuckerman  was  pre-eminent  as  a  systematist,  and  the  full 
elucidation  of  his  views  will  be  found  in  his  works — The  Lichens  of 
California,    1866;    General    Lichenum,    1872;    and   his    Synopsis, 


THE    LICHEN-FLORA    OF    CHICAGO    AND    VICINITY.  15 

Part  I.,  1882.  A  close  study  of  these  will  show  how  very  near  he 
came  to  nature  in  his  reading  of  her  laws  as  applied  to  the  lichens, 
and  how  well  he  succeeded  when  he  came  to  their  arrangement. 
The  key  to  his  success  may  be  found  in  his  expression — '*  Ap- 
prehension of  the  Habit  of  Lichens."  This  was  certainly  an  in- 
spired faculty  and  led  him  to  forecast  the  relations  of  lichens  by 
which  they  could  be  placed  in  the  system  he  established,  as  Tribes, 
Families,  Groups,  Genera,  Species,  etc.  The  one  great  American 
Lichenologist  is  dead,  but  the  services  performed  cannot  be  over- 
estimated. Part  II.  of  his  Synopsis,  left  incomplete  at  his  death, 
which  occurred  March  15,  1886,  was  edited  and  published  by  Henry 
Willey,  Tuckerman's  life-long  collaborator,  in  1888.  The  foregoing 
were  by  no  means  all  of  Tuckerman's  works,  but  they  are  the  most 
important,  on  which  rests  the  solid  basis  of  his  fame.  As  a  supple- 
ment to  the  labors  of  Tuckerman,  American  Lichenology  has  been 
benefitted  by  Henry  Willey,  in  his  publication,  *'  Synopsis  of  the 
Genus  Arthonia,"  and  his  introduction  to  the  *'  Study  of  Lichens," 
but  these  must  be  considered  rather  as  aids  to  be  used  in  connec- 
tion with  the  study  of  other  authors.  While  the  publications 
mentioned  are  the  chief  ones  in  this  country,  monographs  upon  a 
single  genus,  or  species,  have  appeared  from  time  to  time;  also 
local  lists  and  brief  papers,  and  these  evince  the  interest  awakened, 
which  no  doubt  received  its  impelling  force  from  a  knowledge  of 
the  genius  and  labors  of  Tuckerman. 

THE    ECONOMIC    USES    OF    LICHENS. 

A  few  remarks  on  this  subject  will  show  how  large  a  part 
these  seemingly  humble  plants  play  in  the  economy  of  life.  The 
Reindeer  Moss  (Cladonia  rangiferina)  furnishes  not  only  food  for 
the  reindeer  in  the  Arctic  regions,  but  alcohol  and  brandy  are 
distilled  from  it  by  the  natives  of  Norway,  Sweden  and  other 
countries.  The  Iceland  Moss  (Cetraria  Islandica)  has  long  been 
in  use,  both  for  food  and  medicine.  Cetraria  nivalis  is  also  eaten. 
In  Africa  Lecanora  esculenta  is  so  abundant  on  sandy  plains  that 
it  is  gathered  for  food  for  man  and  beast.  Many  Arctic  voyagers 
have  prolonged  and  saved  their  lives  by  the  use  of  species  of 
Umbilicaria — rock-lichens  {Tripe  de  roche).  In  Japan  a  species  of 
the  genus  Endocarpon,,  also  common  in  Illinois,  is  used  as  food. 
Valuable  dyes  were  formerly  obtained  from  several  lichens,  such  as 
Roccella  tinctoria,  Lecanora  tartaraea,  Parmelias,  etc.      The  new 


16  THE    CHICAGO    ACADEMY    OF    SCIENCES. 

discoveries  in  chemistry  did  away  with  their  use  in  civilized 
nations.  Lichens  were  once  valued  highly  as  remedies  for  various 
diseases,  and  some  species  are  still  used,  as  Peltigera  canina. 
Theloschistes  parietinus,  Cladonia  aphthosa,  and  numerous  other 
forms  of  various  genera,  all  common  to  our  own  country  and 
easy  of  investigation  by  students. 

LICHENS    OF    THE    TERRITORY    INCLUDED    IN    THE    SURVEY. 

The  species  enumerated  are  represented  in  the  '^Exsiccati  of 
North  American  Lichens,"  deposited  in  the  collection  of  the  Chi- 
cago Academy  of  Sciences  by  the  author.  The  descriptions  of 
species  are  made  from  studies  of  the  specimens,  comparisons,  and 
study  of  other  authors. 


SERIES  1.    GYMNOCARPI. 


TRIBE  1.     PARMELIACEI. 

I 

FAMILY  1.    USNEEI. 

Ramalinai  (Ach.)  De  Not.  Thallus  fruticulose,  or  pendulous,  sub- 
compressed,  pale-greenish;  apothecia  scattered,  or  marginal, 
scutellaeform.     Spores  colorless,   bilocular. 

1.  R#  calicaris«  (L.)  Fr.    Thallus  tufted,  rather  rigid;  longitudinally 

lacunose;  apothecia  flattish.     Spores  ellipsoid. 
On  oaks  near  Riverside;  at  Lemont  on  stony  bluff,  and  in  Will 
County. 

2.  R,  calicarisi  Fr.,  var.  fraxineaf  Fr.  Thallus  wide  and  long-lobed; 

apothecia  lateral. 

On  oaks  and  old  fences  near  Lemont. 

3.  R,  calicaris,  Fr. ,  var.   fastigiata,  Fr.     Lobes  short,  often  straw- 

colored,  crowded,  branched;  apothecia  terminal,  subfastigiate. 
Along  lake  shore  and  throughout  our  territory,  on  oaks. 

Cctraria,  (Ach.)  Fr.,  Mull.  Thallus  ascendant  with  compressed, 
turgid,  or  channelled  branches;  or  may  be  expanded  and 
foliaceous-membranaceous;  brown,  yellowish,  or  glaucescent; 
apothecia  marginal  or  submarginal,  scutellaeform,  often  dilate. 
Spores  sub  ellipsoid. 

4.  C#  ciliariSf  (Ach.)     Thallus  membranaceous,  foliaceous,  sinuate- 

laciniate;  greenish  or  brownish;  brownish  beneath,  fibrillose; 
lobes  crowded,  often  narrowed  and  cleft,  lacunose;  apothecia 
marginal,  ample;  disk  chestnut,  margin  crenulate.  Spores 
subellipsoid,  Ach.  L.  U.,  p  508.  Platisma,  Nyl.  5,  Syn.  308. 
On  old  rails  in  Lemont  Township;  on  old  birch  at  Glencoe. 

5.  C  aleuriteSf  (Ach.)  Th,    Fr.     Thallus  membranaceous,    foliace- 

ous, divided  or  cleft,  isidiod,  plicate  at  centre;  beneath  pale, 
wrinkled,  fibrillose;  lobes  sinuate-laciniate,  with  crenate  tips; 
apothecia  marginal,  granulate  on  the  margin,  brown,  medium 
size.      Spores  round. 
On  old  rails  near  Lemont  and  Joliet. 
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FAMILY  2.     PARMELIEI. 

TheloschisteSf  Norm.  (Physcia,  Nyl.)  Thallus  foliaceous  or  re- 
duced, appressed  or  ascendant;  membranaceous,  orange  or 
yellowish,  apothecia  scutella^form;  disk  yellow,  orange  or 
greenish-yellow.     Spores  ellipsoid,   polar-bilocular  or  simple. 

6.  T#  chrysophthalmuSf  (L.)   Norm.     Thallus  tufted,  more  or  less 

erect,    spreading;    the    branches    narrow,   linear,     smooth    or 
puberulent;    tips    mostly   fibrillose    and  ramulose;    apothecia 
few;  disk  orange,  which  is  often  fibrillose.     Spores  ellipsoid. 
Parmelia  chrysophthalma.  Ach.  M.  L.  267. 

In  Hanover  Township,  Cook  County,  and  Will  County;  at 
Lemont,  on  old  rails  in  woods.  Also  on  old  oak  trees  near 
the  lake  shore,  Lake  View. 

7.  T#  parietinuSf    (L.)    Norm.     Thallus,   foliaceous,   sub-orbicular, 

crenate,  yellow  and  orange,  lobes  appressed,  sub-imbricate, 
radiant,  rounded;  apothecia  small  to  ample,  orange,  border 
entire  or  flexuous.  Spores  ellipsoid.  Parmelia,  Fr.,  L.  E.  72; 
Xanthoria,  Th.  Fr.  L.  Scand. ,  145. 

Along  the  lake  shore,  on  oaks  and  poplars;  also  in  Lemont 
and  elsewhere. 

8.  T#  lychneu8«    (Nyl.)  Thallus  reduced,  substellate,  or  effuse,  yel- 

low; apothecia  scattered;  yellow-orange,  entire  or  granulate. 
Spores  ellipsoid. 

On  walnut  and  hickories,  west  part  of  Cook  County  and  else- 
where. It  has  a  numerous  synonomy,  and  is  often  con- 
sidered a  variety  of  No.  7. 

9.  T#  concolar*  (Dickson)    Tuckerm.     Thallus  foliaceous,    orbicu- 

lar, greenish-yellow;  divisions  narrow,  much  dissected;  beneath 
pale,  fibrillose;  apothecia  small,  yellow  or  rufous.  Spores 
numerous.      Physcia  candelaria,  Nyl.,  etc. 

On  various  trees  along  the  lake  shore  at  Glencoe.  All  the 
genus  may  be  distinguished  by  the  golden  or  yellow  thallus. 
May  be  mistaken  for  Placodium. 

Parmeliai  (Ach.)  De  Not.  Thallus  imbricate- -foliaceous,  lobatc  or 
laciniate,  appressed,  membranaceous;  more  or  less  fibrillose, 
sometimes  densely  so;  apothecia  scutella'form,  slightly  pedi- 
cellate.     Spores  ellipsoid.      J'idr  Schwendener. 
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10.  P.  perlata,  (L.)  Ach.  Thallus  greenish-glaucescent,  or  whitish; 
dilated;  lobes  rounded,  often  sorediate,  undulate;  black  be- 
neath, with  brown  margins;  apothecia  small  to  large,  rufous, 
entire.     Ach.  L.  U.  459,  etc. 

Found  throughout  our  territory  on  oaks  and  other  trees,  and 
on  boulders  near  Lemont. 

11.  P«  perforata«  (J acq.)  Ach.  Thallus  whitish,  much  dilated;  cori- 
aceous, membranaceous,  glaucescent,  smooth,  sinuate  lobed; 
beneath  black  or  fuscous;  fibrillose;  apothecia  very  large,  per- 
forate, cyathiform;  disk  fuscuous  or  rufous.  Spores  ellipsoid. 
Ach.  L.  U.  459,  etc. 

On  various  trees  in  Cook  and  Will  Counties.     A  common  spe- 
cies. 

12.  P,  crinita,  Ach.  Thallus  dilated,  membranaceous,  surface 
covered  with  minute  granules  and  branchlets;  black  beneath 
and  fibrillose;  lobes  ciliate;  apothecia  ample,  cyathiform;  disk 
chestnut.     Fr. ,  L.  E.,  58. 

On  oaks  in  Hanover  Township;  on  detached    rock  near   Le- 
mont; not  common. 

13.  P.  cctrata,  Ach.     Thallus  greenish,  dilated,  rather  thin,  smooth; 

beneath  black  and  hispid;  the  sinuate  lobes  sorediferous  on 
the  margins,  narrowed,  soon  prolonged;  apothecia  medium  size, 
chestnut.     Ach.  Syn.   L. ,  198,  etc. 

On  trees  and  stones  near  Lemont  and  westward. 

14.  P,  tiliacea*  (Hoffm)  Fl.    Thallus  smooth,  closely  adnate,  much 

narrowed,  membranaceous,  margins  crenate;  lobes  rounded, 
sinuate-laciniate;  apothecia  medium  size,  few,  margins  crenu- 
late.     Fr.  L.  E.  59,  etc. 

On  oaks  at  Riverside,  Lemont  and  Hanover.  There  are 
varieties  in  the  South. 

15.  p.  tiliacca,  Fl. ,  var.  sulphurosa,  Tuck.  Medullary  layer  sulphur- 
yellow;  otherwise  like  the  species.     Tuckerm,  Syn.  1,  57. 

Found  near  Elgin  on  oak  trees.     Will  probably  be  found  else- 
where. 
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16.  P,  borrcfi,  Turner.  Thallus  cinereous,  glaucescent;  lobes  large 
or  narrow,  rugulose;  beset  with  round  soredia;  membranace- 
ous; pale  brown  beneath,  fibrillose,  dense;  apothecia  large, 
badio-rufous,  margin  entire.  Spores  rounded.  Turner.  Linn. 
Tr.   148.     Ach.  L.  U.  461,  etc. 

Very  common  everywhere  in  our  territory,   especially  on  oaks. 

17.  p.  borrcfi    Turn.,    var.    nidecta«   Tuckerm.     Thallus    isidioid. 

Ach.  Syn.  197.     Tuckerm.  Syn.  58. 

Occurs  on  oaks  in  the  west    part  of  Cook    County,    and    at 
Lemont  and  Joliet. 

18.  P,  saxatilis«  (L.)  Fr.  Thallus  glaucous-cinerascent,  membran- 
aceous, more  or  less  lacunose,  ramose;  isidiophorous;  beneath 
black  and  densely  fibrillose;  lobes  sinuate  multifid,  incised; 
apothecia  large,  disk  fuscous,  or  spadiceous,  margin  subcrenu- 
late.     Spores  ellipsoid.     Fr.  L.  E.  61.     Nyl.  Syn.  388. 

Found  on  trees  in  Cook  County  near  Elgin  and  on  recent  sand- 
stones and  boulders  at  Lemont. 

19.  P.  saxatilis,  Fr.,  var.  sulcata,  Nyl.  On  bluff  boulders  and 
stones  near  Lemont,  and  in  Will  County.  Very  fine  specimens 
may  be  gathered  in  LaSalle  County. 

The  very  numerous  soredia,  which  are  round  or  oblong,  con- 
fluent and  reticulate,  mark  the  variety.     Tuck.   Syn.    58. 

20.  p.  physodes*  (L.)  Ach.  Thallus  loosely  attached,  substellate, 
whitish,  coriaceous,  glaucous;  beneath  fuscous-black,  no  fibrils; 
lobes  many  cleft,  complicate,  often  with  white  soredia;  apothe- 
cia medium  to  large,  badio-rufescent,  margin  nearly  entire. 
Spores  subellipsoid.  Ach.  S.  L.  218.  Tuckerm.  Syn.  59,  etc. 
Occurs  on  oaks  in  Cook  and  Du  Page  Counties,  and  elsewhere. 

There  are  several  varieties  in  other  States. 

21.  P,  caperata,  (L.)  Ach.  Thallus  substramineous,  dilated,  cor- 
iaceous, undulate-plicate,  often  sorediate;  beneath  black, 
fibrillose;  lobes  sinuately-laciniate,  rounded  tips;  apothecia 
large,  chestnut,  margin  subcrenulate,  often  sorediate.  Ach. 
S.  L.  196,  etc. 

Very  common  on  oaks  everywhere.     The  fruit  is  seldom  seen 
here,  but  the  lichen  is  conspicuous  for  size  and  color. 
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22.  P,  conspersa«  (Ehrh.)  Ach.  Thallus  straw-colored,  greenish, 
laciniate,  much  divided,  appressed,  often  isidiophorous  in  the 
centre;  beneath  fuscous-black,  sparingly  nigro-fibrillose;  lobes 
sinuate,  often  crenate,  or  pinnatifid,  complicate;  apothecia 
large,  chestnut,  margin  subc'renulate.  Spores  ellipsoid,  simple. 
Ach.  L.  U.  486.      Muhl.  Catal.  1818  Tuckerm.  Syn.  64,  etc. 

In  Lemont  and  Will  County  on  stones;  also  found  near  Elgin 
on  old  wood.  This  species  has  a  wide  distribution  in  the 
United  States. 

2*5.  P,  colopodes«  (Ach.)  Nyl.  Th alius  coriaceous,  glaucescent,  be- 
neath dark  brown,  spongy  nap,  with  a  few  fibrils;  lobes  sin- 
uate-cleft, flat;  apothecia  large,  disk  chestnut.  Spores  numer- 
ous.    Tuck.  Syn.  Gl;   Nyl.  Syn.,  etc. 

On  oaks  near  Lemont.  There  is  a  very  narrow  lobed  form  not 
as  yet  observed  here. 

Physcia«  (D.  C,  Fr.)  Th.  Fr.  Thallus  foliaceous,  variously 
divided,  stellate,  somewhat  fibrillose;  apothecia  scutellae- 
form.     Spores  ellipsoid,   bilocular. 

24  P,  speciosa«  (Wulf.)  Nyl.  Thallus  greenish,  glaucous,  loosely 
stellate,  appressed,  beneath  corticate,  rhizinae  whitish;  lobes 
sinuate,  flat,  pinnatifid,  with  powdery  margins;  apothecia  me- 
dium size,  sessile,  margin  crenulate;  disk  fuscous.  Spores 
bilocular  Parmelia  speciosa,  Ach.  L.  U.  480;  Fr.  L.  E.  80; 
Tuck.  exs.  n.  81;  Calkins  exs. 

Occurs  at  Riverside  on  oaks;  on  hickories,  near  Elgin  and 
other  localities. 

25.  P,' stcllaris,  (L.)  Nyl.  Thallus  albo-glaucescent,  stellate,  ap- 
pressed, orbicular;  beneath  pale,  fibrillose,  lobes  linear,  many- 
cleft,  compaginate,  or  discrete;  apothecia  small,  sessile; 
disk  fuscous-black,  often  grey-pruinose,  margin  entire  or 
crenulate.     Parmelia,  Fr.  L.  E.  82. 

This,  the  most  common  species  of  the  genus,  occurs  every- 
where on  oaks,  hickories  and  other  trees,  as  well  as  on  rocks. 

26.  P,  stellaris*  (L.)  Nyl.,  var.  aipoliat  Nyl.  Thallus  brown  be- 
coming blackish,  beneath  black,  fibrils  hispid;  apothecia  sub- 
crenate,   Nyl.  Scand.,  111.      Parmelia,  Ach.  S.  L.  215. 

Found  on  boulders  of  the  prairies  and  on  stones  at  Lemont . 
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27.  P,  tribacia«  (Ach.)  Tuckerm.  Thallus  smallish,  membranace- 
ous, sub-stellate,  glaucescent;  beneath  white,  fibrillose;  lobes 
short,  appressed;  margins  erose,  granulate;  apothecia  small, 
sessile,  black  or  pruinose,  margin  sub-entire.  Lecanora,  Ach. 
S.  L.  191.     Ti^ck.,  etc. 

On   elms   at    Glencoe,     and  in  other    localities    on    hickory. 

A  variety  of  P.  stellaris,   (d.)  of  Tuck.  Syn.,  75. 

28.  P.  ol>scura«  (Ehrh.)  Nyl.  Thallus  stellate,  orbicular,  appressed, 
epruinose,  glaucous,  fuscescent,  beneath  black,  fibrillose,  lobes 
many  cleft,  flatish;  ciliate;  apothecia  rather  small;  disk  nigro- 
fuscous,  margin  entire.  Spores  bilocular.  Th.  Fr.,  Scand.  142. 
Harmelia,  Fr.  L.  E.  84. 

On  hickories  and  other  trees  in  west  part  of  Cook  County;  near 
Lemont  and  Joliet  on  trees  and  calcareous  rocks.  Quite 
variable  everywhere,  having  several  forms. 

29.  P,  adglutinataf  (L.)  Nyl.  Thallus  often  slightly  olivaceous,  also 
cinerascent  and  brown,  adheres  closely  to  substrate,  small; 
lobes  thin,  flat,  compaginate;  apothecia  small,  disk  nigro- 
fuscous,  margin  entire.     Nyl.  Syn.  438,  etc. 

On  elms  and  hickories  in  Cook  and  Will  Counties.  This  is  a 
well  marked  species. 

30.  P,  granulifcfa,  (Ach.)  Tuckerm.  Thallus  glaucescent  and 
white,  pruinose,  be-sprinkled  with  powdery  granules;  beneath 
pale,  corticate,  fibrils  black;  lobes  multifid,  dentate-crenate; 
apothecia  small,  inflexed  margin  crenate.  Parmelia,  Ach. 
Syn.  L.  212.      Tuckerm.  Obs.  390. 

Found  on  hickories  near  Elgin  and  at  Lemont.  A  variety 
of  P.  speciosa  (e.  of  Tuck.),  but  quite  marked. 

FAMILY  3.     PELTIGEREI. 

Peltigera«  (Willd. ,  Hoffm.)  Fee.  Thallus  membranaceous,  lobate, 
frondose,  foliaceous;  beneath  somewhat  villous,  marked  with 
veins,  occasionally  cyphels;  apothecia  peltaeform.  Spores 
fusiform.  Cortical  layer,  in  some  species  consisting  of 
gonidia,  in  others,  of  gonimia. 
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31.  P,  rufcsccns,  (Neck.)  Hoffm.  Thallus  large,  coriaceous,  rotund, 
lobate,  lobes  elevated  and  crisp,  ash  colored  to  reddish-brown; 
beneath  reticulated  with  brown  veins,  fibrillose;  apothecia  on 
lobules,  large;  disk  revolute,  rufo  fuscous.  Spores  acicular. 
Fr.  L.  E.  46.     Tuck.   exs.  n.  104.    .Calkins,  exs. 

Occurs  at  Glencoe  in  ravines  and  on  hillsides,  on  earth  and  old 
mossy  logs.  Found  also  at  River  Forest  near  the  Desplaines 
River  and  throughout  our  territory.  *  Tuckerman  says  this 
species  stands  in  embarrassing  relations  to  P.   canina. 

FAMILY  4.    PANNARIEI. 

Heppia,  Naeg,  Thallus  squamose-foliaceous,  monophyllous,  Goni- 
mous  layer  of  gonimia;  apothecia  round,  immersed.  Spores 
ovoid. 

32.  H#  despreauxiif  (Mont.)  Tuckerm.  Thallus  small,  round, 
smooth,  or  regulose,  green;  apothecia  separate,  or  in  roset- 
tes, sunken  in  thallus,   disk  reddish  or  salmon-colored. 

Found  on  calcareous  earth  near  Lemont.  This  curious  lichen 
being  very  small  is  not  easily  seen.  It  seems  always  to  be 
associated  with  Endocarpon  hepaticum  in  habitat,  and  has 
often  been  mistaken  for  a  fungus. 

Pannaria«  Delis,  Thallus  squamulose,  subfoliaceous  or  mono- 
phyllous, the  hypothallus  spongy  or  obsolete;  apothecia 
scutellaiform,  with  both  thalline  and  proper  margins,  frequently 
biatorine.      Gonimous  layer  of  both  gonidia  and  gonimia. 

33.  P,  nigra,  (Huds. )  Nyl.  Thallus  squamulose,  minute,  lead 
colored,  and  mostly  merged  into  a  granuloid  crust;  apothecia 
small,   biatorine,    sessile;  disk  black,   margin  entire. 

On  calcarieous  rocks  near  Lemont  and  in  Will  County. 

FAMILY  5.     COLLEMEl. 

CoUemaf  (Hoffm.)  Fr.  Thallus  greenish,  cortical  layer  obsolete; 
gonimia  in  chains;  apothecia  very  small  to  middle  size; 
scutella^form.      Spores  variously  shaped. 


*  other  speci(;s  of  this  p*n  ius  arc  likoly  to  occur. 
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34.  C  pycnocarpum<  Nyl.     Thallus  small,    pale,   green,    sub-orbi- 
cular, lobes  radiate,  narrowed,  fenestrate,  ribbed,  the  marginal 
lobules  densely  fruited ;  apothecia  small;  disk  reddish,  exclud- 
ing   margin.     Spores  ovoid  ellipsoid,     bilocular,     decolorate. 
Nyl.  Syn.,  115. 

Found  on  elms  and  shrubs  in  Will  County;  rare. 

35.  C   microphyllum«    Ach.      Thallus    small,      fuscous-green,    'or 
olivaceous,   orbicular,    diffract  or  effuse,   microphylline;  lobes 
often  granulate,   crenate  at  centre;  apothecia  abundant,  small, 
urceolate,  rufescent,   flat;  thalline  margin  entire,  concolorous. 
Spores  sub-muriform.     Ach.  Syn.  L. ,  310. 

On  elm  bark;  Cook  and  Will  Counties;  rare. 

36.  C.  flaccidum<  Ach.  Thallus  dark-green,  or  olive-green;  lobes 
large,  expanded,  bullate,  entire,  with  concolorous  granules,  un- 
dulate plicate,  paler  beneath;  apothecia  small,  sessile;  disk 
rufescent,  margin  entire.  Spores  ovoid.  Ach.  Syn.  L.,  322; 
Tuck.  Gen.,   91. 

Occurs  near  Elgin  and  Joliet  on  oaks  and  elms;  rare.      May 
be  found  on  rocks  also. 

37.  C#  tenaXf  (Sw.)  Ach.  Thallus  thin,  lobes  wide,  appressed,  also 
ascendant,  lead  colored;  apothecia  often  immersed;  disk  rufes- 
cent, the  margin  entire  or  rogose.  Var.  c.  of  C,  pulposum* 
Tuck.,  exs.  n.,  148.      Calkins,  exs. 

Found  near  Joliet  on  calcareous  soil;  rare. 

38.  C#  limosum*  Ach.  Thallus  thin,  dark  green,  scattered,  slightly 
crenate,  pulpy  when  wet;  apothecia  rufous,  immersed  but 
becoming  superficial,  margin  prominent,  entire  or  somewhat 
crenulate.     Spores  in  fours  in  the  thekes.      Nyl.  Syn.,  110. 

Inhabits  clay  soil.      Will  County;  rare. 

39.  C#  granosum<  (Wulf.)  Schaerer.  Thallus  small,  rigid,  gelatin- 
ous when  wet;  lead-colored;  lobes  ample,  rounded  or  elong- 
gated  and  divided;  apothecia  of  medium  size,  sessile;  disk 
reddish,  dark.      C.  dermatinum,  Ach.  L.  U.,  04  . 

On  mossy  rocks  near  Desplains  River,  Will  County. 

Leptogium<  (Fr.)  Nyl.  Thallus  foliaceous,  or  fruticulose,  cortical 
layer  distinct;  gonimia  in  chains;  apothecia  sub-scutell.a?form, 
lecanorine  or  sub-biatorine.     Spores  of  various  forms. 
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40.  L*  lacerufli«  (Sw.)  Nyl.  Thallus  plumbeo-fuscescent,  lacero- 
laciniate,  ample,  wrinkled,  the  lobes  dilated  above  and  sinuate, 
thin,  crisped  and  dentate;  apothecia  small,  pale-red,  sub-ses- 
sile, margin  entire.     Spores  ovoid-ellipsoid.      Ach.  L.  U.  657. 

On  elms  in  Hanover  Township,  near  Elgin;  also  in  Will  County. 

41.  L*  chloromelumf  (Sw.)  Nyl,  Thallus  small  to  large;  orbiculate, 
rigid;  plumbeo-virescent,  lobate,  plicate,  rugose;  apothecia 
medium  size,  lecanorine,  plane,  rufous,  the  thalline  margin 
granulate.     Spores  ovoid.    Nyl.Syn.  128.   Tuck.  Gen.  98. 

On   elms  in    Hanover  Township,   near    Elgin;    also    in   Will 
County.     The  varieties  are  found  further  south. 

42.  L.  myochroum,  (Ehrh.  Schaerer)  Tuckerm.  Thallus  ample,  cori- 
aceous, membranaceous,  sub-monophyllous,  also  loosely  at- 
tached, lead  colored  and  blackish;  beneath  has  a  whitish  nap; 
apothecia  reddish,  border  plicate.     Spores  ellipsoid.    Tuck.  99. 

On  the  same  substrate  as  the  preceding  species.  Will  County. 

43.  L  pulchellufli«  (Ach.)  Nyl.  Thallus  small  to  large,  rosulate, 
glaucous  green,  lobes  plicate,  papulose,  wrinkled  above  and 
beneath  and  pitted;  apothecia  medium  size,  lecanorine,  sub- 
pedicellate,  disk  fusco-rufous,  finally  excluding  the  smooth  or 
finally  rugose  thalline  margin.  Spores  ovoid-ellipsoid,  sub- 
muriform,  decolorate.  Collema,  Ach.  Syn.  L.  321.  Tuck. 
Syn.  161.     Calkins,   exs. 

Found  on   calcareous  rocks  in  Will  County,  and  on  elms  in 
Cook  County.     Better  developed  further  south  in  this  State. 

FAMILY  6.    LECANOREI. 

Placodiufli«  (D  C.)  Naeg.   &  Hepp.       Thallus    crustaceous,    lobed, 
suffruticulose,   or  uniform;    apothecia  sub-scutellasform,   leca- 
norine or  sub-biatorine;  disk  usually  yellow  or  orange. 
Spores  ellipsoid,  polar-bilocular,'  colorless. 

44  P,  cinnabarinumf  (Ach.)  Anzi.  Thallus  rimose-areolate,  more 
often  of  applanate  scales,  crenate,  and  crowded  into  an 
imbricate  crust,  orange;  apothecia  minute  or  small,  adnate; 
disk  orange,  margin  entire.  Spores  ellipsoid.  Lecanora,  Ach, 
L.  U.  402.     Parmeha,  Fr.  L.  E.  165. 

Very   common    on   calcareous   and    arenaceous   rocks    in    our 
territory. 
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45.  P,  microphyllum,  Tuckerm.  Thallus  squamulose;  from  green- 
ish-yellow to  orange;  scales  adnate,  crowded  and  concealed  by 
granules;  apothecia  small,  adnate,  flat,  orange;  proper 
margin  entire,  the  thalline  one  crenulate.  Spores  ellipsoid. 
Tuck.  Syn.  174. 

Found  near  Lemont,  on  old  fence  panels,  and  in  Will  County. 

.36.  P,  aurantiacufli«  (Light.)  Naeg.  &  Hepp.  Thallus  uneven  and 
chinky,  warted,  broken;  yellow  or  variously  colored,  often 
bordered  by  a  dark  hypothallus;  apothecia  fair  size,  sessile, 
zeorine,  flat;  disk  lemon,  saffron  or  tawny  colored;  proper 
margin  thin,  the  thalline  one  crenulate  or  may  be  obsolete. 
Parmelia,  Fr.  L.  E.  165.  Lecanora,  Nyl.  Scand.  142.  Tuck. 
Syn.   174.      Calkins,  exs. 

On  elms  and  poplars  at  Glencoe;  on  hickories  and  other  trees 
along  the  Desplaines  river;  on  rocks  at  Lemont,  and  else- 
where.   Thallus  and  apothecia  lemon  color,  in  our  specimens; 

m 

abundant. 

47.  P.  ferrugineum,  (Hudson)  Hepp.  Thallus  chinky,  verruculose, 
ash  colored,  upon  a  black  hypothallus;  apothecia  fair  size, 
mostly  biatorine,  sessile,  flattish;  disk  opaque,  rust-colored,  or 
fulvous,  bordered  by  a  crisp  proper  margin,  often  enclosed  in 
a  thalline  one.  Parmelia,  Fr  L.  E.  170.  Caloplaca,  Th.  Fr. 
Scand.  182.     Tuck.  Syn.  177. 

On  oaks  along  the  Desplaines  river  and  near  Elgin  on 
hickories.  Not  so  common  as  the  preceding  species,  but 
plentiful. 

48.  P.  vitcllinum,  Ehrh.  Thallus  effuse,  tartareous,  squamaceous, 
of  crenale  granules,  crowded  into  heap-like  areoles,  often 
dispersed,  greenish-yellow;  apothecia  small,  sessile,  flat,  yel- 
low; thalline  margin  grjmulate-crenate.  Spores  numerous, 
simple  and  bilocular.  Fr.  L.  E.  162.  Nyl.  Scand.  141. 
Tuck.  Syn.  180. 

Found  on  dead  wood  and  rails  in  Lemont  Township.  Not 
common  for  lack  of  proper  conditions. 

Lecanoraf  (Ach.)  Tuckerm.  Thallus  crustaceous;  mostly  uniform; 
apothecia  scutella?form,  or  zeorine.  Spores  ellipsoid,  or 
oblong. 
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49.  L  pallida*  (Schreb.)  Schaerer.  Thallus  thin,  membranaceous, 
smooth,  cream- colored  or  darker;  apothecia  sessile,  tumid; 
whitish-buff,  white-pruinose,  the  entire  margin  disappearing. 
Spores  ellipsoid.  Parmelia,  Schaer.  Spicil.  396.  Tuck.  Syn., 
185. 

On  oaks  and  hickories  near  Joliet.  This  species  and  its 
varieties  are  more  abundant  in  some  localities  than  in  ours. 
Varies  greatly  as  to  the  apothecia. 

50.  L#  8ubfusca«  (L.)  Ach.  Thallus  whitish  or  cinerascent,  smooth, 
rimulose,  granulate,  verrucose,  soon  diffract;  apothecia  plano- 
convex, disk  fuscous,  becoming  black,  often  pruinose,  the  thai- 
line  margin  entire,  flexuous  or  crenate.  Spores  ellipsoid. 
Parmelia,   Schaer.  Spicil.   389,  etc. 

Very  common  in  our  territory  on  oaks  and  other  trees  and  also 
on  arenaceous  rocks.  There  are  several  varieties.  I  have 
specimens  from  Europe,  Japan  and  the  West  Indies.  Many 
species,  so  called,  have  been  made  from  this  cosmopolite. 

51.  L.  subfusca«  (L.)  Ach.,  var.  allophanaf  Ach.  Thallus  granu- 
late, verrucose;  apothecia  fuscous-black,  margin  flexuous  and 
crenate.      Lich.  Uni.    Nyl.  395. 

On  oaks  in  various  localities;  not  uncommon. 

52.  L  subfiisca*  (L.)  Ach.,  var.  argentata*  Ach.  Apothecia  smaller, 
margin  entire.     Spores  smaller.     Lich.  Univ.     Nyl.  Syn   393. 

Occasionally  found  on  shrubs  and  trees  in  our  territory. 

53.  L  subfusca*  (L.)  Ach.,  var.  distans,  Ach. 

Common  on  the  same  substrates  as  the  preceding  forms; 
apothecia  flat  and  pale,  margin  crenulate.  Spores  smaller 
than  in  number  52.      L.  distans,  Ach.     L.  U.   397. 

54.  L#  hageni  Ach.  Thallus  cinerascent,  verruculose  or  want- 
ing; apothecia  small  or  minute,  crowded,  plane  or  tumid;  pale 
to  fusco-rufous  or  sometimes  pruinose;  margin  white,  com- 
monly crenate  or  entire;  may  be  excluded.  Th.  Fr.  Scand. 
250.     L.  umbrina,  (Massalongo)  Nyl. 

On  rails  near  Lemont  and  on  calcareous  rocks.  Some  condi- 
tions are  known  as  L.  umbrina,  (Mass.)  Nyl.  The  observer 
cannot  but  see  close  relations  in  L.  hageni  to  L.  subfusca 
and  the  next  following  species. 


28  THE    CHICAGO    ACADEMY    OF    SCIENCES. 

55.  L  hagenii  Ach. ,  var.  saflibuci*  (Pers.)  Nyl.,  L.  Sambuci,  Nyl. 
Th.   Fr. 

Found  rarely  on  elms,  poplars  and  shrubs  in  Will  County. 

56.  L  varia«  (Ehrh.)  Nyl.  Thallus  verruculose,  greenish  oc  yel- 
lowish; apothecia  small,  the  disk  yellow  to  flesh-color  or 
rufescent,  thin;  margin  entire  or  crenulate,  often  excluded. 
Spores  oblong-ellipsoid.     Nyl.  Scand.   163. 

On    oaks    near    Elgin,    Lemont    and    elsewhere.      There    are 
numerous  varieties. 

57  L  varia*  (Ehrh.)  Nyl.,  var.  symmicta,  Ach.  Thallus  thin, 
whitish;  apothecia  yellowish,  disk  swollen,  excluding  margin; 
biatoroid.     Fr.  L.  E.  Nyl.  Tuck.  Syn. 

On  various  trees. 

58.  L#  calcarea*  Sommerf.  Thallus  white,  contiguous;  apothecia 
innate,  emerging;  disk  grey-pruinose.  Spores  ovoid-ellipsoid. 
Nyl.  Scand.  154. 

On  calcareous  rocks  at  Joliet. 

59.  L#  calcarea«  Sommerf.,  var.  contortai  Fr.  Areoles  discrete,  pale 
lead-color.     L.  calcarea,  f.  Hoffmani,  Nyl. 

On  calcareous  rocks  at  Joliet.      A  very  curious  form. 

60.  L#  ccrvina*  (Pers.)  Nyl.  Thallus  tartareous,  areolate,  squam- 
ulose;  scales  sub-peltate,  from  yellowish  to  chestnut;  apoth- 
ecia medium  size,  impressed,  becoming  superficial;  disk 
reddish-brown,  thalline  margin  obsolete.  Nyl.  Scand.  174. 
Tuck.  202. 

On  detached  sandstones  in  Cook  and  Will  Counties. 

61.  L  privignaf  (Ach.)  Nyl.  Thallus  wanting;  apothecia  varying 
from  small  to  large;  sessile,  appressed;  scattered  or  aggre- 
gated; disk  dark  red;  margin  elevated,  rugged,  contorted. 
Spores  numerous,  minute  Lecidea,  Ach.  M.  L.  49. 
Sarcogyne,  Koerber,  Syst.  266.  Biatorella,  Th.  Fr.  Scand. 
407. 

Found  on  calcareous  pebbles  near  Elgin,  on  rocks  near  Joliet. 
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62.  L  privigna«  (Ach.)  Nyl.,  var.  pruinosa,  (Auctt.)  Apothecia 
small,  appressed,  sunken;  disk  gray-pruinose.  Sarcogyne, 
Koerber.  Lecanora,  Nyl. 

On  sandstone  boulders  near  Lemont.  This,  and  the  two  pre- 
ceding forms,  are  so  nearly  related  that  one  is  puzzled  to 
distinguish  them  without  a  familiar  acquaintance  with  suites 
of  specimens  from  different  localities.  The  most  perfect 
representations  of  the  variety  are  from  the  Trenton  rocks  of 
LaSalle  County,  Illinois,  and  from  Tennessee. 

The  variety  clavus,  Koerber,  should  be  found  in  our  limits 
also. 

63.  L#  pcfproxima, *  Nyl.  Spec.  nova.  Resembles  L.  erysibe, 
Ach.,  nevertheless  the  spores  are  larger,  .014-18  by  .007 
mm.,  and  the  hymenial  gelatine  with  iodine  is  a  beautiful  blue, 
becoming  deep  blue.     In  appearance  it  resembles   L.    caesio- 

•   cinerea,  Nyl. 

On  calcareous  rocks  at  Joliet  and  elsewhere. 

64.  L  crysibc,  Ach.  Thallus  cinerous,  thin,  diffract;  apothecia 
fusco-rufous,  plane  or  convex. 

On  calcareous  rocks  in  Will  County;  abundant. 

Rinodina«  Mass.  Stizenb.  Tuckerm.  Thallus  crustaceous,  apoth- 
ecia scutellaeform,  often  zeorine,  then  lecideine.  Spores  ellip- 
soid, bilocular,  brown. 

65.  R  sophodeSf  (Ach.)  Nyl.  Thallus  gray  or  cinereo-fuscescent; 
apothecia  small,  appressed;  disk  flat,  fuscous-black;  margin 
entire.  Nyl.  Scand.  148.  Th.  Fr.  Scand.  199,  Tuck.  Syn. 
207. 

On  boulders  near  Lemont.  I  have  not  met  with  it  elsewhere 
so  far  north. 

66.  R,  bischofH,  (Hepp.)  Koerber.  Thallus  ash-colored  or  fusces- 
cent;  thin,  farinose;  apothecia  small,  sessile,  flat  or  convex; 
margin  fuscescent  or  cinerascent.  Spores  broad,  fruit  finally 
lecideoid.     Th.  Fr.  Scand.  204.     Tuck.  Svn.  209. 

On  calcareous  rocks  at  Joliet  and  Lemont.  A  little  known 
species.     Occurs  more  abundantly  further  south  and  west. 


♦L.  perproxima,  NyL  Spec.  Nova.  Proxima  L.  eryslbo,  Ach.  Sporls  nonnihil 
majorlbus.  lonfr,  o.ou-18,  crass.  0.007  millim.,  et  golatina  hymenialia.  lodo  bene 
ocerulesoente,  ooerulesoentla  persistento.    Faolos  fere  Leoanora  caeslo-olnerea,  Nyl. 
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Pertu8aria«  D  C.  Thallus  crustaceous,  continuous,  smooth  or 
verrucose;  apothecia  globular,  difform,  closed;  enclosed  in 
thalline  verrucae,  opening  by  pores  (ostioles);  explanate, 
lecanoroid.     Spores  generally  large,  ellipsoid. 

67.  P,  velata,  (Turn  )  Nyl.  Thallus  white,  glaucescent,  rugose, 
chinky,  rimose,  radiate  near  the  circumference;  apothecia 
small,  adnate,  pale  yellowish,  white  powdery;  the  thalline 
margin  disappearing  in  the  fruit.  Muhl.  Br.  L.  274.  Tuck. 
Syn.   212. 

On  rocks  and  trees. 

68.  P,  multipuncta«  (Turner.)  Nyl.  Thallus  ash  colored,  rugose, 
verrucose,  zonate  at  the  circumference;  apothecia  small,  in 
verrucae — 2-4;  lecanoroid,  finally  elevated;  disk  becoming 
black,  soon  excluding  the  thalline  margin  and  often  forming 
powdery  heaps.     P.  faginea,  Tuck.    Syn.  N.  E.  64. 

On  oaks  and  hickories;  not  rare. 

69.  P.  communisi  D  C.  Thallus  glaucescent,  smooth,  chinky  or 
rugose-verrucose,  may  become  zonate  at  the  circumference; 
apothecia  small,  adnate,  depressed,  sub-globose,  difform, 
closed,  the  numerous  ostioles  sunken  and  black.  Spores  gen- 
erally in  twos,  sometimes  solitary.  Porina  pertusa,  (L.)  Ach. 
Syn.   L.  109,  etc. 

Common  on  oaks  everywhere  in  our  territory. 

70.  P,  leioplaca«  (Ach.)  Schaer.  Thallus  whitish  or  more  com- 
monly pale-yellowish;  apothecia  medium  size,  globular  and 
difform,  often  crowded  together;  depressed  ostioles  indistinct, 
often  blackening.      Nyl.  Scand.  181.     Tuck.  Syn.  215. 

On  oaks  near  Elgin  and  elsewhere. 

71.  P,  pustulata*  (Ach.)  Nyl.  Thallus  greenish  or  whitish;  chinky, 
or  verruculose;  apothecia  very  small,  hemispherical  and 
difform,  globular  or  confluent;  ostioles  black.  Spores  in  twos. 
Porina,  Ach.     L.  U.  309.      Tuck.  Syn.  215. 

On  trees;  general  in  distribution  here  and  elsewhere. 

Conotrema«  Tuckerm.  Thallus  crustaceous,  uniform;  apothecia 
urceolate,  truncate-conoid.  Spores  cylindraceous,  pluri- 
locular. 
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72.  C  urceolatum«  (Ach.)  Tuckerm.  Thallus  smooth,  becoming 
chinky  and  rugged,  whitish;  apothecia  small,  urceolate,  from 
black  to  pruinose;  prominent,  elevated.  Lecidea,  Ach.  L.  U. 
671.  Gyrostomum,  Fr.  Tuck,  Gen.  L.  129,  Conotrema, 
Tuck.  Syn.  217. 

This,  the  only  species  of  the  genus  and  has  a  wide  distribution. 
Found  on  maples  and  poplars  in  Cook  and  Will  Counties; 
also  further  west  and  south  in  Illinois.  The  genus  Gyalecta 
should  occur  with  this  in  our  territory,  affording  at  least  the 
two  species,  G.  lutea  and  G.  trivialis,  Willey.  They  are 
very  small  and  may  have  escaped  discovery  here,  though 
found  in  southern  Illinois. 

Urceolaria«  (Ach.)  Flotow.  Thallus  crustaceous,  uniform;  apothe- 
cia urceolate.  Spores  ovoid-ellipsoid,  muriform,  pluri-locular; 
fuscescent. 

73.  U#  scruposa*  (L.)  Nyl.  Thallus  tartareous,  rugose-plicate; 
glaucous,  ash-colored  or  white;  apothecia  immersed,  but 
emerging,  urceolate,  large,  black;  disk  somewhat  cinereous; 
margin  denticulate,  hidden  by  the  thalline  one,  if  present. 
Nyl.  Scand.  176.     Tuck.  Syn.  222.     Muhl.  Cat.  1818. 

Found  on  calcareous  earth  in  Will  County  and  on  dead  cedars 
along  the  banks  of  the  Illinois;  rare. 


TRIBE   II.     LECIDEACEI. 

FAMILY  7.     CLADONIEI. 

Cladoniaf    Hoffman.       Thallus    squamulose,     rarely    granulose    or 

deficient;  apothecia  variously  colored,   but  never  black;  soon 

inflated  and  cephaloid;  podetia  fistulous,  funnel  or  tubulose  in 

shape,  often  shrub-like.     Spores  small.     Tulasne,  Mem.  sur. 

les  Lich.     Tuck.  Gen.  Lich.  and  Syn. 

74.  C#  mitrula«  Tuckerm.  Thallus  of  small  squamules,  minute, 
green;  podetia  short,  granulate,  glaucescent;  apothecia  con- 
fluent, flesh-colored  or  brown.  Tuck,  in  Fl.  Cestrica.  444. 
Nyl.  Syn.  203. 

On  earth  and  old  logs  in  Cook  and  Will  Counties.     Generally 
distributed  west  and  south. 
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V5.  C#  pyxidata*  (L.)  Fr.  Thallus  squamulose;  podetia  cup-shaped, 
warty,  turbinate,  ash-colored;  the  cups  cyathiform;  often 
proliferous;  apothecia  brown.  NyJ.  Syn.  192.  Tuck.  Syn. 
241. 

Formerly  abundant  on  earth  along  the  lake  shore  in  woods. 
Common  elsewhere  in  our  territory,  on  earth  and  rocks. 

76.  C  pyxidata«  (L  )  Fr.,  var.  Pocillum,  Ach.  Hasfoliaceous  thal- 
lus and  reduced  podetia. 

Occurs  rarely  in  our  limits. 

77.  C  finibriata«  (L.)  Fr.  Thallus  squamulose,  but  reduced;  the 
podetia  elongated,  often  white-powdery;  cups  with  erect  mar- 
gins;-apothecia  brown.     Fr.  L.  E.  222. 

Found  on  rotten  logs  at  Glencoe,  and  elsewhere  on  logs  and 
earth. 

78.  C  finibriata«  (L.)  Fr  ,  var.  tubaeformisi  Fr.  Podetia  slender, 
elongated,  tawny-brown,  often  with  squamules;  cups  smaller, 
toothed  or  entire;  proliferous,  fimbriate;  apothecia  confluent. 
Tuck.  Syn.  241. 

Found  throughout  our  territory.     Synonomy  numerous. 

79.  C  gracilisi  (L.)  Nyl.  Thallus  squamulose,  but  often  wanting, 
ash  green;  podetia  slender  to  robust,  corticate,  polished,  proli  • 
feious;  apothecia  fuscous.      Nyl.  Syn    196,  C.  ecmocyna,  Ach. 

On  earth  in  Will  County. 

80.  C,  gracilis,  (L.)  Nyl.,  var.  verticillata,  Fr.  Cups  proliferous 
from  the  centre,  dilated. 

On  earth  in  Will  county, 

81.  C*  squamosa,  Hoffman.  ThalJus  much  divided;  podetia  much 
branched;  apothecia  cymose,  fuscous.  Fr.  L.  E.  231.  Nyl. 
Tuck.  Syn.  246. 

On  earth  and  rotten  logs  in  Will  County  and  the  western  part 
of  Cook. 
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82.  C  delicata*  (Ehrh.)  Fr.  Thallus  reduced,  more  often  of 
crowded  white  granules;  podetia  short,  slender;  apothecia 
heaped,  fuscous.  Nyl.  Syn.  210.  Tuck.  Syn.  6.  C.  para- 
sitica, Schaer. 

Found  near  Elgin  on  old  stumps,  near  Lemont,  and  else- 
where. Very  closely  related  to  C.  squamosa,  Hoffm. 
Vide,  Fr.   L.  E. 

83.  C  furcata*  (Hudson)  Fr.  Thallus  squamulose  but  small; 
podetia  fruticulose,  elongated,  corticate;  brownish-green,-  fer- 
tile summits  corymbose,  pervious;  apothecia  brown.  Fr.  L. 
E.  229.     Tuck.  Syn.  247. 

On  calcareous  soil  near  Joliet  and  elsewhere. 

84.  C  raiigiferina«  (L.)  Hoffm.,  var.  sylvatica«  L.  Horizontal  thal- 
lus wanting;  the  podetia  two  to  four  inches  high;  cinerascent, 
erect,  branched  and  imbricate,  terminal  ones  divaricated, 
corymbose.  A  more  delicate  form  than  the  species.  Fr. 
Tuck.,  etc. 

Occurs  on  dead  wood  and  sandstones  in  the  Desplaines  Valley, 
but  is  more  common  further  west.  The  species  is  found 
from  the  arctic  circle  to  the  tropics  in  one  form  or  another. 
Known  as  the  **  Reindeer  moss." 

85.  C.  cristatella«  Tuck.      Thallus    squamulose,    minute,    cut    and 
crenate;  podetia  fair  size,   often  elongated,  cylindrical,    corti- 
cate; smooth  or  wrinkled,  summits  fastigiate;  apothecia  scar- 
let, or   as  var.   b.   Tuck,    ochrocarpia,   C.    flcerkiana      Tuck 
Syn.  N.  E.  55,  etc. 

Found  occasionally  in  our  territory  on  old  decaying  logs  and 
stumps. 

86.  C  macilenta,  (Ehrh.)  Hoffm.  Thallus  squamulose,  minute, 
crenate,  lobate;  podetia  cylindrical,  slender,  granulose- 
pulverulent  above;  apothecia  terminal,  confluent,  scarlet.  Fr. 
L.  E.  240.     Tuck.  Syn.    N.  E.  55. 

On  earth  and  logs  in  woods  near  Joliet;  rare.  This  and  No. 
85  may  be  easily  identified  by  the  scarlet  fruit. 
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Myriangium,  Mont,  and  Berk.  ThaJlus  cellulose,  orbiculate, 
plicate-striate  at  the  circumference,  nodulose;  apothecia 
lecanoroid.     Spores  oblong-ovoid. 

Si.  UL  duriaeif  (M.  &  B.)  Tuckerm.  Thallus  crustaceous,  adnate, 
becoming  free,  fuscous;  apothecia  elevated,  blackish,  disk 
with  depressed,  entire  margin.  Tuck.  Gen.  L.  140.  M. 
curtisii,   M.  &  B. 

Collected  several  years  ago  on  Corylus  near  River  Forest; 
not  observed  elsewhere.  Common  south.  Its  position 
among  the  lichens  is  considered  doubtful. 

FAMILY  8.    LECIDEEI. 

Biatora«  Fr.  Thallus  various  or  deficient;  apothecia  diverse  in 
color,  becoming  soft  and  swollen  when  wet.  Spores  ellipsoid 
and  simple,  or  assuming  different  forms,  colorless,   numerous. 

■88.   B*  coarctata«    (Ach.)    Th.    Fr.     Thallus   cinereous,   of   minute 
squamules,  rimose-areolate;  apothecia  small,  fuscous  or  black- 
ish, connivent  or  open,  sometimes  flat.    Spores  ovoid-ellipsoid. 
Lecidea,  Nyl.  Scand.  196.      Tuck.  Syn.  Pt.  2.   15.      Parmelia, 
Fr.  L.  E.  104. 

On  calcareous  and  arenaceous  rocks  in  Will  County;  also 
found  on  detached  sandstones  in  Cook  County.  A  widely 
distributed  and  variable  species. 

89.  B#  varianSf  Ach.  Thallus  of  minute  granules  compacted 
into  a  yellowish  or  greenish  crust,  which  is  granulate  or 
broken;  apothecia  very  small,  yellowish,  rufous  or  black- 
ish; disk  flat,   margin  thin.      B.   cxigua,   (Chaub. )     Fr.   L.    E. 

278. 

On  oaks  and  hickories  near  Elgin  and  Lemont. 

90.  Bi  rubella.  (Ehrh.)  Rabenh.  Thallus  yellowish  or  grayish-green, 
effuse,  confluent;  apothecia  luteo-rufescent,  or  reddish-brown; 
scattered  or  congregate,  becoming  tumid  and  margin  excluded, 
the  latter  often  whitish.  Spores  pluri-locular.  Lecidea, 
Schaer.  Spicil.  168.  Bacidia,  Th.  Fr.  Scand.  344.  Biatora, 
Tuck.  Syn.  Pt.  2.  44. 
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This  widely  diffused  species  occurs  in  our  county  on  hickories 
and  oaks.  It  is  variable,  and  a  number  of  varieties,  fourteen 
or  more,  have  been  created  species.  Each  has  an  extensive 
synonomy. 

91.  B,  (usco-rubella«  Hoffm.  Thallus  granulate,  rugose,  chinky, 
ash-colored;  apothecia  medium  size,  sessile,  flat;  disk  often 
turgid,  rust-colored,  chestnut,  or  even  black.  Bacidia,  Th. 
Fr.  Scand.  346.  Lecidea  spadicea,  Ach.  Syn.  L.  34.  Tuck. 
Syn.  Pt.  2.  43.     (Var.  b.) 

In  same  localities  as  the  preceding  species. 

92.  B*  suf(usa«  Fr.  Thallus  the  same  as  in  No.  91.  Apothecia 
ample,  reddish  brown,  suffused  partially  or  wholly  with  white; 
disk  rufescent,  becoming  darker,  turgescent,  excluding  the 
margin,  suffused  with  white.  Tuck.  Gen.  Lich.  166.  (Var. 
c.)     Tuck.  Syn.  Pt.  2.  43. 

On  hickories  in  Hanover,  Cook  County,  and  near  Lemont  and 
Joliet. 

93.  B,  inundata«  Fr.  Thallus  scurfy,  greenish,  rimose-areolate; 
apothecia  minute,  sessile  or  adnate,  flat  or  convex;  tumid- 
brownish,  black,  often  excluding  the  margin;  hypothecium 
pale.  Spores  slender.  Secoliga,  Stizenb.  Bacidia,  Koerb. 
Biatora.     Tuck.  Syn.  Pt.  2.  45. 

In  all  our  territory  on  detached  rocks  or  stones  along  streams; 
the  thallus  is  best  shown  on  sandstones. 

94.  B*  cyphalea*  Tuckerm.  Thallus  thin  granulose,  cinerascent; 
apothecia  small,  dark  reddish  or  rust-colored.  Tuck.  Syn.  Pt. 
2.    51,  and  Gen.  L.  168. 

Rare  on  elms  near  the  Fox  River;  may  be  found  elsewhere. 

Lecidea*  (Ach.)  Fr.  Tuckerm.  Thallus  various,  crustaceous, 
squamulose  or  evanescent;  apothecia  patellaeform,  horny. 
Spores  colorless.     Fr.  L.  E.  Tuck.  Syn. 

95.  L#  cntcfolcuca,  Fr.  Thallus  granulose  and  cinerascent,  often 
wanting;  apothecia  small  to  large,  adnate,  convex,  often  ex- 
cluding margin,  black.  Spores  ovoid-ellipsoid.  Fr.  L.  E. 
331.    Tuck.  Syn.  N.  E.  67.     Nyl.  Scand.  217. 
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This  Species  has  many  forms  and  has  been  described  under 
various  names.  Some  of  them  occur  on  rocks  and  mosses, 
others   on  trees.     It  is    found  on    maples   in  Will  County. 

It  is  the  only  species  of  the  genus  within  our  limits  so  far  as 
known.  There  are  six'  described  varieties  in  the  United 
States. 

Buellia*  (De  Not.)  Tuckerm.  Thallus  mostly  uniform;  apothecia 
patellaeform.     Spores  ellipsoid,   brown  or  decolorate. 

96.  B#  parasemaf  (Ach.)  Th.  Fr.  Thallus  cinerascent  or  darker, 
rugose,  granulate,  glaucescent;  apothecia  sessile,  black;  disk 
flat,  often  turgid;  margin  thin.  Lecidea,  Fr.  Tuck.  Syn.  N. 
E.  67.      L.  disciformis,  Nyl. 

On  oaks  near  Elgin  and  elsewhere  on  dead  wood.  Occurs 
everywhere  in  North  America;  a  variable  species. 

97.  B*  schaereri*  De  Not.     Thallus  granulose,  often  wanting,  cin- 
erascent;   apothecia  very  small,   black,   flat;    disk  turgescent 
and  margin  wanting.      Lecidea  nigritula,  Nyl.   Scand.  238. 
Found  on   an  old  stump  near  Lemont,  also  on  old  rails;  not 

common.     Is  also  found  in  Grundy  and  LaSalle  Counties. 

TRIBE  3.     GRAPHIDACEL 

FAMILY  9.     OPEGRAPHEI. 

Opegrapha*  (Humb.)  Ach.  Nyl.  Thallus  hypophlaeous,  or,  if  ex- 
posed, thin;  apothecia  normally  lirellaeform. 

98.  O,  atra*  (Pers.)  Nyl.  Thallus  thin  or  wanting;  apothecia  ses- 
sile, black,  simple,  flexuose;  disk  open,  canaliculate,  proper 
margin  thick,  elevated,  wavy. 

Throughout  our  territory  on  oaks,  hickories,  cherries,  etc. 

99.  O,  varia^  (Pers.)  Fr.  Thallus  white,  pulverulent;  apothecia 
prominent,  elongate,  oblong,  elliptical,  attenuate  at  the  ends, 
brownish-black,  dilated  in  the  centre;  margin  inflexed. 

On  various  trees  in  Cook  and  Will  Counties. 
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Graphis*  (Ach.)  Nyl.  This  genus  has  been  fully  discussed  by 
Nylander,  who  followed  the  thought  of  Acharius,.  and  by 
Tuckerman,  in  his  Genera  Lichenum,  203;  Syn  Pt  2.  119. 
Thallus  crustaceous,  uniform;  apothecia  mostly  lirellaeform, 
and  branching,  but  in  some  species  rounded,  difform;  the 
proper  exciple  colored  or  black.  Differentiated  from  Ope- 
grapha  by  the  spores. 

100.  G.  scfipta*  (L.)  Ach.     Thallus  thin,  whitish,  even  or  rugose, 
sub-tartareous;  apothecia  immersed  or  half  immersed,  slender, 
width   uniform,    simple  or  branched,  obtuse  at  ends;  proper 
margin  narrow,  wavy;  thalloidal  margin  tumid.    Spores  color 
less. 

Common  everywhere  on  oaks,  hickories  and  other  trees; 
apothecia  variously  branched.  There  are  a  number  of 
varieties  which  may  occur  here. 

101.  G#  dendritica*  Ach.  Thallus  white  or  yellowish,  thin,  pul- 
verulent; apothecia  brownish- black,  immersed,  broad,  flexuose- 
branched,  forked;  disk  broad,  often  caesio-pruinose;  margin 
thin. 

On  oaks  and  various  trees  within  our  limits.  These  two  spe- 
cies seem  to  be  the  only  ones  of  this  genus  in  northern  Illi- 
nois. One  other  can  be  added  for  the  southern  portion  of 
the  State.  When  compared  with  the  exuberance  of  forms 
in  Florida,  derived,  however,  from  semi-tropical  or  tropical 
sources,  this  is  a  small  number.  The  limitation  of  species  is 
well  illustrated  by  tracing  this  genus  from  south  to  north. 

FAMILY  10.    GLYPHIDEI. 

Arthoiiia«  (Ach.)  Nyl.  This  genus,  containing  a  great  number  of 
species  mostly  tropical,  is  one  of  the  most  perplexing.  Dr. 
Nylander,  more  than  twenty  years  ago,  described  about  one 
hundred  species.  Henry  Willey  in  his  **  Synopsis,'*  published 
in  1890,  admits  three  hundred  and  forty-eight  species,  and 
mentions  a  few  more  that  he  had  not  seen.  About  eighty  of 
these  are  from  the  United  States,  four  or  five  of  which  were 
discovered  by  the  author.  The  genus  should  have  been 
spelled  Ardonia,  according  to  its  derivation  from  the  Greek, 
but  long  usage  has  sanctioned  the  present  spelling.  The 
genera  Chiodecton  and  Glyphis,   which  immediately  precede 
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Arthonia,  are  not  found  in  our  territory,  but  inhabit  Florida. 
We  have  several  species  of  Arthonia,  two  so  abundant  as  to 
be  easily  identified. 

102.  A*  lecicleella«  Nyl.  Thallus  green,  uneven,  effuse;  apothecia 
abundant,  small,  round,  plain,  pruinose.  Spores  oblong- 
ovoid.     Nyl.  En.  337.     Tuck.  Gen.  221.     Willey,  Syn.  16. 

On  hickories  and  Crataegus  throughout  our  territory. 

103.  A*  spectabiliSf  Fl.  Thallus  thin,  white;  apothecia  black, 
difform,  angiilate,  plain  or  convex,  often  bordered  by  the 
thallus.  A.  dispersa,  Duf.  A.  polymorpha,  of  Muhl.  Catal. 
i8i8.     Willey,  Syn.   51. 

On  maples  at  Glencoe,  Riverside  arfW  elsewhere.  It  is  also 
found  on  other  trees.     Synonyms  numerous. 

104.  A#  di£(usa«  Nyl.  Thallus  wliite,  effuse  or  wanting;  apothecia 
round  or  difform,  plane  or  convex,  pruinose.  A.  willeyi. 
Tuck,  in  litt.  Willey,  Syn.  36. 

On  hickories  and  maples  in  Will  County;  not  common. 

105.  A*  pyrrhuUza«  Nyl.  Thallus  white,  thin;  apothecia  reddish, 
slender,  much  divided,  ramose.     Willey,  Syn.    15. 

On  oaks  in  Will  County;  rare.  Was  once  considered  the  A. 
medusaea  of  Tuckerman.  May  occur  on  Crataegus,  in  which 
case  it  is  more  likely  to  be  noticed. 

100.  A  radiata*  (Pers.)  Th.  Fr.  Thallus  whitish,  darkening,  or 
obsolete;  apothecia  dark-brown,  stellate,  difform  or  ramulose, 
erumpent.  Opegrapha,  Pers.  (1794).  Arthonia,  Th.  Fr. 
Arctic.  240.     A.  astroidea,  Ach.  Syn.  G.      Willey,  Syn.  44. 

Has  many  synonyms,  and  until  lately  was  known  as  A.  astro- 
idea,  Ach.  Found  on  oaks  near  Elgin  and  elsewhere.  The 
variety  swartziana,  Nyl.  should  also  occur  within  our 
limits. 

107.  A*  taediosa«  Nyl.  Thallus  indeterminate;  apothecia  erumpent, 
linear,  heaped,  few  branched  and  sometimes  round. 

On  maples  in  the  Desplaines  valley;  also  found  on  oaks.  The 
name  is  very  applicable,  its  habit,  as  to  form,  may  be  called 
sportive. 

Note— Tribe  4.  incliidin(C  tho  ifonora  Slnhula.  Sphan-ophoruc.  Acroseyphiis, 
Aoolium,  Calicium  and  Coniooybe,  have  not  been  found  in  our  ttTiitory.  Tlie  two 
latter  genera  are  possibilities. 


SERIES  11.    ANGIOCARPL 


TRIBE  V.     VERRUCARIACEI. 

FAMILY  11.    ENDOCARPEI. 

Endocarpon«  (Hedw.)  Fr.  Thallus  foliaceous,  or  crustaceous,  pel- 
tate; apothecia  imbedded,  minute.  Spores  colorless.  For 
exposition  consult  Tuck.  Gen.  Lich.  246. 

108.  E#  miniatufli«  (L  )  Schaer.  Thallus  cinereous,  large,  peltate, 
lobate-crenate,  umbilically  affixed;  underside  smooth  or 
rugose,  fulvous;  apothecia  numerous  and  minute,  immersed, 
brownish. 

On  calcareous  rocks  near  Lemont  and  elsewhere.  The  spe- 
cies has  a  wide  distribution;  is  found  in  Europe  and  Japan, 
being  used  in  the  latter  country,  as  I  am  informed  by  Prof. 
Minakata,  as  an  article  of  diet.  The  thallus  is  often  one 
inch  or  more  in  diameter.     Abundant  in  Illinois. 

109.  E  miniatum,  (L.)  Schaer.,  var.  compUcatum,  Schaer.     A  poly- 
'    phyllous  form. 

Found  on  limestone  rocks  at  Lemont  and  elsewhere. 

110.  E,  miniatum,  (L.)  Schaer.,  var.  muhlcnbcrgii,  Ach. 
Occurs  with  the  first  named  and  is  scarcely  distinct. 

111.  E#  hepaticum«  Ach.  Thallus  fuscous,  squamose,  small,  round 
or  angular;  apothecia  numerous,  blackish.  Ach.  L.  U.  298. 
(1810).      Nyl.,  etc. 

On  calcareous  earth  at  Lemont  and  in  Will  County. 

112.  E*  pusillufli«  Tuckerm.  Thallus  very  small,  greenish,  thin; 
apothecia  minute,  imbedded. 

Very  abundant  throughout  our  territory  on  various  rocks  and 
stones.  The  genus  Endocarpon  was  founded  upon  this 
species.     V.  pallida,  Nyl.     Ach.  L.  U. 
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ll'^.   E*  rufescenSf  Ach.     Thallus  rufescent,  squamose,  lobes  rotun- 
date,  incised,  complicate.     Ach.  L.  U.  304.     (1810). 
On  earth  in  Will   County.     Not   easily  distinguished  from   E. 

hepaticum,   but  is  darker  and  thinner,  and  the  spores  are 

smaller. 

FAMILY  12.    VERRUCARIEI. 

Sub-family  Pyrenulei. 

In  the  following  genera  we  approach  the  limits  marking  the 
close  relations  of  the  lower  lichens  with  the  fungi.  The 
absence  or  slight  indications  of  a  thallus  have  caused 
Lichenologists  to  doubt  whether  certain  species  of  Ver- 
rucaria  and  Pyrenula,  should  be  classed  under  these 
names,  or  as  Sphaerias.  The  effort  has  been  made  to  elimi- 
nate the  myco  lichens,  all  corticolous,  from  the  true  ones. 
Fries  expressed  this  idea,*  and  that  a  distinction  be  made 
between  the  saxicoline  and  corticoline  groups,  which,  seeming 
a  natural  arrangement,  I  have  followed.  Tuckerman  con- 
ceived the  sub  family  as  naturally  divided  into  two  great 
classes:  **the  one,'*  to  quote  his  own  language,  **  (confined 
to  inorganic  substrates)  of  true  lichens,  with  a  well  marked 
thallus,  and  the  other  (confined  to  organic  substrates)  of 
plants,  the  thallus  of  which  is  more  or  less  obsolete,  and  the 
affinity  close  to  Pyrenomycetous  Fungi.''  But  even  with  a 
fair  array  of  evidence  in  support  of  this  arrangement, 
Nylander  dissents  from  this  view. I 

Sagedia*  (Mass.)  K'br.  Tuckerman.  Thallus  crustaceous;  apothe- 
cia  innate-superficial.  Koerber.  Syst.  362.  Nyl.  Pyrenoc.  36, 
classed  under  Verrucaria.     Tuck.  Gen.  Lich.  203. 

114.  S-  ozyspora«  Tuckerm.  Thallus  thin,  effuse;  apothecia  black, 
ellipsoid,  conoid;  perithecium  black.  V,  albissima,  Nyl. 
Scand. 

Occurs  on  Betula  papyracea  along  the  lake  shore  nearGlencoe. 
The  few  native  birch  will  soon  disappear  and  with  them  this 
species. 


♦Syst.  Orbis  Vlp't.  264. 
tNyl.  Pyronoc.  . 
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Vcffucaria,  (Pers.)  Tuckerm.  Thallus  crustaceous,  sub-tartareous, 
mostly  uniform;  apothecia  globular,  black,  immersed  or 
prominent;  perithecium  black.  The  synonomy  of  this  genus  is 
numerous.  Tuck.  Gen.  Lich.  263.  Verrucaria  is  restricted 
here  to  the  rock  and  earth  lichens,  species  taken  from  Pyrenula 
and  other  genera,  which,  as  Tuckerman  remarks,  shows  a 
full  and  harmonious  spore-character.  In  Europe  a  large 
number  of  forms  have  been  included  under  Verrucaria,  but 
Fries  and  Nylander  have  made  a  great  reduction, 

1 1 3.  V#  prosperseUa«*  Nyl.  Spec.  nova.  Thallus  uninterruptedly  white 
or  scattered,  becoming  chinky  with  age  reaction;  apothecia 
pyrenoid,  wholly  black,  small  (breadth,  .15  mm.),  some- 
what globose,  rather  prominent.  Spores  8.  colorless, 
oviform,  i  septate,  .018-22  by  .008-. on  mm.  The  para- 
physes  few  or  scarcely  any.  Hymenia  gelatinous-reaction. 
Occurs  on  siliceous  rocks  near  Chicago.  (Calkins).  This  spe- 
cies seems  to  approach  V.  inconspicuam,  Lahm,  from  which 
it  differs  by  its  larger  spores.  Likewise  near  to  V.  saxicola, 
Mass.  The  calcicolous  species,  V.  ruderella,  Nyl.  also  occurs 
in  the  same  locality.     Nyl  Chall.  p.  217. 

First  found  at  Riverside.  Described  and  published  by  Dr 
Nylander  in  his  **Obs."  Lichens  Japoniae,  Paris,  1890 
Abundant  so  far  as  known. 

116.  V#  pyrenophora«  (Ach.)  Nyl.  Thallus  tartareous,  chinky,  ash- 
colored  or  continuous  and  rugulose;  apothecia  prominent, 
black,  large  conoidal,  sessile;  perithecium  dimidiate.  Spores 
8,  colorless.     Ach.  L,  U.  285.      (1810). 

On  rocks  at  Riverside,  Lemont  and  throught  our  territory. 

IIV.  V#  nigrescensi  Pers.  Thallus  nearly  black,  crustaceous, 
uneven,  crumbling,  and  often  raised  around  the  apothecia; 
apothecia  black;  perithecium  dimidiate.     Spores  8,  colorless. 

On  limestone  along  streams  in  various  localities. 


*V.  prospersella,  Nvl,  Spao.  nova.  Thallus  albldus  oontinus,  vel  passim  obso- 
lete rimuiosus;  apotnojia  pyronio  iutegre  nigro,  minuta  (latit.  0,15  millim.),  subglo- 
bulose  prominula:  spora<^8nae  inoolores  oviformos  l-sei>tataR,  lonj?.  0.018-22,  crass. 
0.008-011  millim:  paraphyses  ftrracilos  paroro  vel  vix  uilao.  Gel.  hym.  I.  Super  saxum 
silioeum  baud  procul  a  Chicago  (Calkins).  Acoedore  videtur  ad  V.  inconspicuam,  Lahm. 
a  qua  mox  dilTert  sporis  maioribus.  C.  fr.  etiam  V.  saxicola,  Ma8s.--Calcicola  ibidem 
(idem)  V.  ruderella,  Nyl.   Chall.  p.  217. 
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11^.  V#  fuscelku  Fr.  Thallus  crustaceous,  dark  brown,  areolate- 
diffract.  black- limitate,  smooth:  apothecia  minute,  immersed 
in  the  areolae.     Spores  8,  colorless.     Ach.  L.  U.  289. 

Found  on  detached  calcareous  rocks  near  Joliet;  not  common 
as  far  as  observed.     A  well  defined  and  interesting  species. 

110.  V,  muralisi  Ach.  Thallus  whitish,  tartareous,  mealy  or  want- 
ing; apothecia  black,  semi  immersed,  hemispherical;  peri- 
thecium  dimidiate. 

Found  on  limestone  near  Joliet  and  in    Cook    County,    and 
sometimes  on  old  mortar. 

120.  V#  yiridula«  Ach.  Thallus  greenish  olive,  areolate-diffract, 
areolae  polygonal,  smooth  or  rugose,  effuse;  apothecia  black, 
numerous,  semi  immersed.     Spores  8,  colorless. 

On  detached  calcareous  rocks,  north  bluff  at  Lemont 

Pyrenula*  (Ach.,  N.  &  H.)  Tuckerm.  Thallus  hypophloeoid,  sub- 
cortical, rarely  ektophlceoid,  superficial;  apothecia  denudate, 
perithecium  black,  ellipsoid-oblong,  etc. 

121.  P,  gemmata«  (Ach)  Naeg.  Thallus  whitish,  thin;  apothecia 
black,  medium  to  large,  prominent,  convex;  perithecium 
black,  dimidiate.  Spores  colorless.  Ach.  Meth.  Lich.  120. 
(1803).     Acrocordia,   K'br. 

On  oaks  and  hickories  at  River  Forest  and  in  all  our  territory 
This  species  is  closely  related  to  Spha?ria  mastoidea,  Fr. 

122.  R  punctiformis,  (Ach.)  Naeg.  Thallus  thin,  effuse,  brown; 
apothecia  black,  shining,  minute,  sessile-innate,  conoid;  peri- 
thecium dimidace.  V.  epidermidis,  Nyl.  Offers  a  near  ap- 
proach to  Fungi  according  to  Fries,   Wallroth,  Tuckernian. 

On  Quercus  alba  near  Elgin  and  elsewhere. 

123.  P,  thelaena*  (Ach.)  Tuckerm.  Verrucaria,   Ach. 

On  birch  trees  at  Glencoe;  on  maples  and  hickories  near  River- 
side. 
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124.  P,  nitida«  Ach.  Thallus  pale  yellowish  or  olive,  waxy, 
smooth;  apothecia  black,  in  size  medium  to  large,  though 
sometimes  small,  invested  by  the  thallus,  globose;  perithecium 
black.  Spores  fuscous.  Sphaeria,  Weigel,  Obs.  45.  (1772), 
Verrucaria,  Ach.  L.  U  279.     Nyl.,  etc. 

On  oaks  and  maples  throughout  our  territory,  perhaps  not 
abundant,  yet  it  may  be  in  some  places.  The  very  pale 
thallus  will  identify  its  location  more  easily.  American 
specimens  vary  greatly  in  size. 

125.  P,  glabrata«  Ach.  Thallus  whitish,  thin;  apothecia  variable 
in  size,  black,  hemispherical,  conoid;  perithecium  black. 
Spores  fuscous.     Ach.  Syn.  791.     Nyl.  Pyren.  47. 

On  oaks  near  Elgin  and  Joliet;  apparently  not  common. 
Some  Florida  specimens  are  of  extraordinary  size,  making 
their  proper  position  questionable. 


Bibliography  of  North  American  Lichenology. 


The  following  is  believed  to  be  a  nearly  complete  list  of  the 
publications  on  the  North  American  Lichens  issued  previous  to 
April  15th,   1896  : 

Acharius,  E.    Lichenograpbia  Universalis.    1810. 

.     Synopsis  Liclienum.    1814. 

Numerous  species  are  described  in  both  works. 

Arthur,  J.  C,  Bailey,  L.  H.  and  Holway,  E.  W,  1).  Plants  collected 
between  Lake  Superior  and  tbe  International  Boundary,  1896.  Geol.  and 
Nat.  Hist.  Surv.  Minn.     Bull.  No.  3:31-32.     101887. 

Enumerates  thirty-seven  species. 

Bailey,  L.  H.    ^ee  Arthur,  J.  C. 

Bell,  Robert*  A  List  of  Plants  Collected  on  tbe  Soutb  and  East  Sbores 
of  Lake  Superior  and  Nortb  Sbore  of  Lake  Huron  in  1860.  Ann.  Bot.  Soc. 
Canada.     1:78.     1861. 

Mentions  seven  species. 

Bogue,  E.  E.  Catalogue  of  tbe  Licbens  of  Obio.  Jour.  Cine.  Soc. 
Nat.  Hist.     Apl893. 

Enumerates  106  sp<*cics. 

Bolander,  H.  N.     A  Catalogue  of  tbe  Plants  Growing  in  tbe  Vicinity  of 
San  Francisco,  California.     1870:41. 
Mentions  the  Lichens. 

Calkins,  William  Wirt,  Catalogue  of  Licbens  Ciollected  in  Florida  in 
1885.     Jour.  Mycology.     2:112.     1886. 

.     Notes  on  New  Florida  Licbens.  Bull.  Torr.  Bot.  Club.  D1889. 

.     Notes  on  Hare  East  Tennessee  Licbens.  Am.  Naturalist.  N1890. 

.     Note  on  a  New  Edible  Licben.     Bot.  Gaz.     1)1892. 

Komarks   on   American    Lichenology.      Science.       26Agl892. 

—901892.— 10F1893. 

.     Tbe  Licben-Flora  of  Chicago  and  Vicinity.     Geol.  and  Nat. 

Hist.     Surv.  Tbe  Chicago  Acad.  Sci.  Hull.  No.  1:1-52.     Apl896. 

(General  consideration  of  the  Lichens;  describes  one  hundred  and  twenty-Jive 
species  and  varieties;  notes  on  the  habitat  of  each  spi^cies. 

.     See  Eckfeldt,  John  W. 

Cragiu,  F.  W.  Note  on  Kansas  Licbens.  Bull.  Washburn  Col.  Lab. 
Nat.  Hist.     1:64.     Jal885. 

Enumerates  two  Hpecios  witli  noUy.s  re^rardin^r  tludr  liabitat.  Lists  fifteen  species 
and  varieties  collected  by  Elihu  ITall  in  Kansas  and  recorded  in  Tuckerman's  "North 
American  Lie  liens." 
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.  Enumerates  ten  aditional  species  of  Kansas  Lichens,  collect- 
ed by  Eliliu  Hall  and  recorded  in  Tuckerman's  "North  American  Lichens." 
BulL  Washburn  Col,  Lab.  Nat.  Hist.     1:176.    J11886, 

CummiDgs,  Clara  S.  List  of  Lichens  from  Alaska.  Bull.  Torr.  Bot. 
Club.     10Agl892. 

Enumerates  twenty-nine  species. 

Curtis,  M.  A.  List  of  Lichens.  Geol.  and  Nat.  Hist.  Surv.  N.  Carolina. 
3:77-83.     1867. 

Enumerates  two  hundred  and  seventeen  species. 

Day,  Dayid  F,  The  Plants  of  Buffalo  and  Vicinity — Cryptogamae. 
Bull.  Buffalo  Soc.  Nat.  Sci.     4:167-173. 

Enumerates  forty-five  genera  and  two  huadred  and  four  species  and  varieties. 

Drummond^  A.  T.  Additions  to  the  Canadian  Lichen-Flora.  Can. 
Nat.     Mrl874. 

.    List  of  Canadian  Lichens.     Can,  Geol.  and  Nat.     01865. 


Drummond,  N.  T.  On  the  Economical  Uses  of  Sticta  Pulmonaria. 
Ann.  Bot.  Soc.  Canada.    1:81. 

Durand)  Elias.  Lichens  in  PlantaQ  KaneanaB  Groelandicse.  Jour. 
Phila.  Acad.  Nat.  Sci.     1856. 

Eckfeldt,  John  W.  An  Enumeration  of  Some  Bare  N.  A.  Lichenn.  Bull. 
Torr.  Bot.  Club.     19:249.     1892. 

.    Lichens  from  California  and  Mexico.  Contr.  Nat.  Herb.  1:291. 

3101893. 

Enumerates  forty-two  species  with  short  notes. 

,    Chemical  and  Medicinal  Properties  of  Some  Lichens.    Med, 

Bull.  Philadelphia.     1894. 

,  An  Enumeration  of  the  Lichens  of  Newfoundland  and  Labra- 
dor.    Bull.  Torr.  Bot.  Club.     22:25Jel895. 

.    Catalogue  of  Plants  found  in  New  Jersey.    (By  N.  L.  Britton.) 

Geol.  Surv.  N.  J.    21:357-384.     1889. 

The  list  of  Lichens  is  a  revision  by  Dr.  Eckfeldt,  of  the  Prellmary  Catalogue  printed 
from  the  manuscript  of  C.  F.  Austin,  and  based  on  specimens  named  by  Prof.  Tucker- 
man.  Enumerates  fl/ty-four  genera  and  three  hundred  and  twenty-nine  species  and 
varieties, 

Eekfeldt,  John  W.  and  Calkins,  William  WirU  Catalogue  of  the  Lichen- 
Flora  of  Florida.    Jour.  Mycology.     8:121-133.     1887. 

An  enumeration  of  three  hundred  and  thirty  species,  many  of  which  are  new. 

Fink,  Bruce*  The  Lichens  of  Iowa.  Bull.  Lab.  Nat,  Hist.  St.  Univ. 
of  Iowa.     83:70-88.     26Agl895. 

Enumerates  one  hundred  and  ninety-six  species  with  notes. 

Frost,  W*  D»  Determination  of  some  Minnesota  Lichens.  Bull.  Geol. 
and  Nat.  Hist.  Surv.  Minn.     9:81-85.     2lMrl894. 

Gerard,  W.  R.  Note  on  Omphalaria  pulvinata,  Nyl.  Bull.  Torr.  Bot. 
Club.    D1876. 

Gronoyius,  D.  J.  F.     Flora  Virginica.    (Pub.  at  Leyden).    1739. 
This  is  the  first  mention  of  North  American  Lichens. 
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Hall^  F.  W«  Ijist  of  Lichens  within  Twenty  Miles  of  Yale  College. 
Am.  Nat.     11:170.     Mrl877. 

Hall,  Elihu.     See  Wolf,  J. 

Halsej,  A.  Synopsis  of  Lichens  near  New  York.  Ann.  Lye.  Nat.  Hist. 
1:1-19.    /4.     1823. 

A  valuable  work  (numerating  one  hundred  and  seventy-six  species,  some  of  which 
are  new  and  described  by  Schweinitz. 

Hitchcock,  Edward.  Catalogue  of  Animals  and  Plants  of  Massachu- 
setts.    Geol.  Hep.  Mass.     1835. 

Enumerates  one  hundred  and  sixteen  speoios. 

.     Catalogue  of  Plants  Growing  near  Amherst,  Mass.     1829. 

Enumerates  the  Lichens. 

Hooker,  J.  D.     Flora  Boreali- Americana.     (Pub.  in  London) .    1840. 

Gives  a  general  view  of  American  Lichens 

Hasse,  H.  £•  List  of  the  Lichens  of  Los  Angeles  County,  California. 
Erythea,     Mrl895. 

Enumerates  one  hundred  species. 

.    Supplementary  List  of  the  Lichens  of  Los  Angeles  County, 

California.    In  Litt. 

Kellerman,  W.  A.  and  Werner,  W.  C.    Cat.  of  Ohio  Plants.    Geol.  Surv. 

Ohio.     7:56-106.     1895. 

Enumerates  thirty-six  genera  and  one  hundred  and  fifty-eight  species  and  varie- 
ties with  their  hosts. 

Knowlton,  F.  H.     Algo-Lichon  Hypothesis.  Am.  Mo.  Mic.  Jour.  7:101. 

Lapham,  L.  A.  The  Lichens  of  Wisconsin.  Trans.  Wis.  State  Agri. 
Soc.     1860:8. 

Leighton,  W.  A.  Lichens  Collected  by  Sir  J,  Richardson  in  Arctic 
America.    ppl7.   p/26.  /8.    1867. 

Leinhart,  Rev.  E.  Greeley's  Narrative  of  the  Franklin  Bay  Expedi- 
tion.    2:397. 

Soven  siK^<;ios  are  mentioned 

-.     Additions  to  the  Flora  of  Washington.     Proc.  Biol.  Soc.     8« 

Lhidsay,  W.  L.  What  to  Observe  in  Canadian  Lichens.  Ann.  Hot. 
Soc.  Canada.     1:49. 

.     The  Lichen-Flora  of  Greenland.     1870. 

Macoun,  John*  Lichens  of  British  Columbia.  Hep.  Geol.  J^urv.  Canada. 
1877:227. 

.     Annotated  Catalogue  of  Lichens  of  the  Dominion  of  Canada, 

Newfoundland  and  Alaska. 

In  Litt.  to  1)0  publishod  <luring  18%-7. 

Michener,  E.     Lichens  in  Darlington's  Flora  Cestrica,  3rd,  Ed.     1853. 

Valuable.    Euumorat^js  and  describes  one  hundred  and  five  speci«*8. 

Millspaiigh,  C.  F.  and  Nnttall,  L.  W.  Flora  of  West  Virginia.  Field 
Columbian  Museum,  Chicago.     Bull.  2.     1895. 

Enumerates  tlie  Lichf>ns  with  descriptions  of  three  new  species. 
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Muhlenberg)  Index  Florae  Lancastriensis.  Trans.  Am.  Phil.  Soc. 
Philadelphia.    8*     1793. 

Enumerates  thirty  species. 

.     Catalogus  Plantarum  Araericse  Septentrionalis.     1818. 

Enumerates  one  hundred  and  eighty-four  species;  many  new. 

Eaton's  Manual,  6th  Edition.     1833. 

The  species  enumerated  in  the  preceding  catalogue  are  described. 

Mailer,  J.  Lichenes  Eckfeldtiana,  etc.  Bull,  du  L'  Herbier  Boissier. 
2:89.     F1894. 

Dosoribe  forty  species  from  North  and  South  America,  chiefly  from  Mexico.  One 
genus  and  several  species  and  varieties  are  new. 

McClatehle,  A.  J.  Flora  of  Pasadena.  Hist,  of  Pasadena,  Cal.  By  H. 
A.  Reid.     1895. 

Enumerates  forty-one  species. 

Nuttall,  L,  W.     See  Millspaugh,  C.  F. 

Nuttall,  Catalogue  of  Plants  of  the  Pacific  Coast.  Phila.  Acad.  Sci.  ?. 
Mentions  Borrera  Columbiana. 

Nylander,  William.     Lichenes  Insularum  Guineeusium.    Paris.    1889. 
Describes,  in  an  appendix,  seventeen  species  mostly  from  North  America,  twelve 
of  which  are  new  Florida  discoveries  of  the  author  of  this  Bulletin. 

.     Lichenes  Japoniic.     1890. 

Describes  thirty-six  species  from  North  America,  many  of  which  are  new,  collected 
by  the  author  of  this  Bulletin  in  Tennessee  and  Florida. 

.     Sertum  Lichentea)  Tropical  e  Labuanet  Singapore.     1891. 

Describes  twenty-eight  species  many  being  new  forms,  collected  by  the  author 
of  this  Bulletin  in  Tennessee,  Florida  and  Illinois. 

Olney,  Catalogue  of  Rhode  Island  Plants.  Proc.  Providence  Frank- 
lin Soc.     1.     1846, 

Enumerates  twenty-foQr  species. 

Peck«  Charles  H.  Reports  of  the  State  Botanist  of  New  York.  Ann. 
Rep'ts  State  Mus.  Nat.  Hist.  ^ 

In  the  reports  of  several  years  species  are  enumerated  with  notes  regarding  habitat. 

Rothrock)  J.  T.  Lichens  Collected  in  Alaska  by  Dr.  T.  H.  Bean  in 
1880.     Proc.  U.  S.  Nat.  Mus.     7:1-10,     01894. 

Enumerates  one  hundred  and  ten  species  with  copious  notes. 

Russell,  John  L.  Notices  of  Lichens.  Jour.  Essex  Co.  Nat.  Hist.  Soc.  1. 

Speaks  of  eight  New  England  sp<;cies. 

,     Notices  of  Lichens.     Proc.  Essex  Inst.     1  and  2. 

Describes  the  new  genus  and  species,  Hydrothyria  vonosa. 

.    Notices  of  Lichens.     Proc.  Boston  Soc.  Nat.  Hist.  1840. — Am. 

Jour.  Sci^  1840,~Uovey's  Mag.  Bot.  1840.— Hovey's  Mag.  Bot.  1850-2. 

Stitzenberger,  E.  List  of  Lichens  Collected  by  R.  Reubeux  in  Western 
North  America.     Proc.  Cal.  Acad.  Sci.     II.     5:535.     1895. 

Sturgis,  William  €•  On  the  Carpologic  Structure  and  Development  of 
the  Collemacese  and  Allied  Groups.  Contr.  Crypt.  Lab.  Harvard  Univ. 
25:15-53.    pl8,     9Apl890. 

Swartz,  Lichen  Americani.    1811. 

Describes  twenty-five  species.    Tliis  was  the  only  number  of  the  Journal  issued. 
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Torrey,  John,    A  Catalogne  of  Plants  near  New  York.   1819.  (Albany). 
.     Usnea  fasciata.    Am.  Jonr.  Sci.    6. 

.     Botanical  Keport.  Expl.  and  Snrv.  for  B.  B.  Boute  from  Miss. 

River  to  Pacitlc  Ocean.     73:22.    1856. 

Eniimoratos  four  species. 

Tuckerman,  Edward.  An  Enumeration  of  Some  Lichens  of  North  Am- 
erica.   Proc.  Boston  Soc.  Nat.  Hist.  2,  Further  communication  in  8  and  5« 

.     Observations  on  Some  Interesting  Plants  of  New  England. 

Am.  Jour.  Sci.     1843. 

Mentions  two  Lichens. 

.  An  Enumeration  of  North  American  Lichens.  1845.  (Cam- 
bridge). 

Two  hundred  and  thirty-eight  are  mentioned;  remarks  on  the  systems  of  Oken, 
Fries  and  others;  dlsousses  the  structure  and  creneral  history  of  Liohens,  followinf?  the 
views  of  Fries.  " 

.    Synopsis  of  the  Lichens  of  New  England,  the  other  Northern 

States  and  British  America,     1848.     (Cambridge). 

Two  hundred  and  ninety- five  species  are  described. 

.    Lea's  Catalogue  of  the  Plants  of  Cincinnati.    1849. 

Fifty -three  species  are  classi/led  by  Tuokerraan. 

.    Agassiz's  Lake  Superior.    1850. 

Seventy-three  siiecies  are  classified  by  Tuckerman, 

,     Botanical  Beport.    Expl.  and  Surv.  for  B.  B.  Boute  from  Miss. 

Biver  to  Pacific  Ocean.    63:94.     1857. 

Enumerates  ten  species  and  varieties. 

.    Supplements  to  the  Enumeration  of  North  American  Lichens. 

Am.  Jour.  Sci.     1858-9. 

Sixty-six  species  iwe  described. 

.     Observations  on  North  American  and'Other  Lichens.     Proc. 

Am.  Acad.  Sci.  and  Art.     1860-4. 

» .     Wilke's  Exploring  Expedition.     1861. 

Contains  descriptions  of  one  hundred  and  four  species. 

.     Lichens  of  California,  Oregon,  etc.     1866.     (Amherst). 

Enumerat(5S  one  hundred  and  ei»hty-four  species. 

.     Can  Lichens  be  Identified  by  Chemical  Tests  ?     Am.  Nat.     2: 

104.     Apl868. 

.     United  States  Exploration  of  the 40th  Parallel.  Bep.  1872:412. 

.     Genera  Lichenura.     1872.     (Amherst). 

An  arrangement  of  North  American  Lichens.  A  valu:ibl»»  work  of  two  hundred 
and  eighty-one  paf^es. 

.     Note  on  Bamaliua  reticulata.     Bull.   Torr.  Bot.    Club.    8:2. 

Jal872. 

.     Two  Oregon  Lichens.     Bull.  Torr.  Bot.  Club.     5:20.     Apl874. 

,     Catalogue  of  Plants  Growing  Within  Thirty  Miles  of  Amherst 

College.     1875. 

.    Begensburg  Flora.     1875. 

Merely  a  note. 

— .    Observationes  Lichenologicje.  Proc.  Am. Acad.  1876.  (Boston). 
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.    Keport  upon  the  Botanical  Collections  made  in  Portions  of 

Nevada,  Utah,  California,  Colorado,  New  Mexico  and  Arizona.  U.  S. 
Geog.  Surv.  W.  lOOd  Meridian.     6:350-351.     1878. 

Enumerates  sixteen  tjenera  and  twenty -eight  speoies  and  varieties. 

.     Synopsis  of  the  North  American  Lichens.   Pt.  1.  pp261.   1882, 

Part  2  was  edited  and  published  by  Henry  Willey  in  1888. 

Underwood.  Lucien  M.  List  of  Cryptogams  at  Present  Known  to  In- 
habit the  State  of  Indiana.     Proc.  Indiana  Acad.  Sci.   1893:30-67.   Agl894. 

Enumerates  thirty  species. 

Walt,  Dayid  A.  P,  A  Provisional  Catalogue  of  Canadian  Cryptogams. 
Can.  Nat.     2,     01865. 

Enumerates  one  hundred  and  flfty-six  spocies. 

Williams,  Thoinns  A.     Flora  of  Nebraska.     Nebraska  Agri.  Kep.     1889. 
Enumerates  two  hundred  and  tliirty-one  spoci«'s. 

.     The  Fruiting  of  Parraelia  Molliuscula,   Ach.  Kept.  Mo.  Bot. 

Gard.     3:169-170.     p/1      28Myl892. 

.     Lichens  of  the  Black  Hills  and  Their  Distribution.  Bull.  Torr. 

Bot.  Soc.     20:349.     S1893. 

.     Notes  on  Mexican  Lichens.     Am.  Nat.     29:480.     Myl895, 

Webber.  H,  J.     Appendix  16  the  Catalogue  of  the  Flora  of  Nebraska. 
Trans.  Acad.  Sci.  St.  Louis.     6:12-13.     12Mrl892. 
Enumerates  twenty-three  species,  with  notes. 

Werner,  W.  C.     See  Kellerman,  W.  A. 

Willey,  Henry,*  Note  on  Biatora  lucida.     Am.  Xat.     018  7. 

.     American  Lichenographj ,     1867. 

The  Spores  of  Lichens.     Am.  Nat.    4:720.     F1871. 

.     Lichens  Under  the  Microscope,     Am.  Nat.     Jel871. 

.     On  Lichens  Collected  by  Dr.  Coulter.     Kept.  Geol.  Surv.  of 

the  Territories.     6:790.     1872. 

,     A  List  of  North  American  Lichens.     1S73.     (New  Bedford). 

.    Statistics  and  Distributlou  of  North  American  Lichens,  Bull. 

Buffalo  Nat.  Hist.  Soc.     01873. 

,     List  of  Illinois  Lichens.     Bot.  Gaz.     F1877.— Mrl878. 

.     First   Contribution   to   the   Knowledge  of  Kansas   Lichens. 

Bull,  Washburn  Col.  Lab.  Nat,  Hist.     1:16-17.     S1884, 

Enumerates  sixteen  sp<icies,  with  notes. 

.  Lichens  Not  Previously  Reported  from  Kansas.  Bull,  Wash- 
burn Col.  Lab.  Nat.  Hist,     1:176.     J11886, 

Five  species  are  listed,  with  notes  recording  habitat. 

,     An  Introduction  to  the  Study  of  Lichens  with  a  Supplement. 

1887.     (New  Bedford) .     p/>58.     />ao. 

.     Notes    on     Dermatiscum   Catawbense,   (Willey)   Nyl,     Bull. 

Torr,  Bot,  Club,     14:134.     J11887. 

.     Notes  on  Some  Lichens.  Bull.  Torr  Bot,  Club,  14:222,  01887, 

.     Review  of  Prof,  H.  Lojka's  Lichenotheca  Universalis.     Bull, 

Torr,  Bot,  Club,     14:247,     N1887. 


50  THE    CHICAGO    ACADEMY    OF    SCIENCES. 

Notes  on  Trypethelinm  KuDzei,  Fee.    Bull.  Torr.  Bot,  Club, 


15      Jel888. 

.    Lichens  of  Colorado.    Syn.  Flora  Col.  U.  S.  Geol.  and  Qeog. 

Surv.  Territories  Mitjc.  Pub.    4:161-163, 

Enumerates  fifty -four  species  and  varieties,  with  notes. 

.    A  Synopsis  of  tlie  Genus  Arthonia.  ppG2,  1890.  (New  Bedford). 

Describes  three  hundred  and  forty-eight^speoies. 

Woir»  John  and  Hail>  Elihu.  A  List  of  tJhe  Mosses,  Liverworts,  and 
Lichens  of  Illinois.     Bull.  111.  St.  Lab.  Nat.  Hist.    2:27-34.    Jel878. 

Enumerates  forty  genera  and  two  hundred  and  sixteen  species  and  varieties. 
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Pyrenula,  -              -              -              -  42 

Ramalina,  -              -              -              -              -  -         17 

Rinodina,  -.-...  -ji) 

Sagcdia,  -              -              -              -              -  -        40 
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David  Omphant,  riiiNTEU,  I7s  Monkoe  Stkkkt. 


LETTER  OF  TRANSMITTAL 


Chicago,  IiiLiNOis,  April  l8t,  1897. 

Dear  Sib  : 

By  direction  of  the  Board  of  Managers  of  the  Geological 

and  Natural  History  Survey  of  The  Chicago  Academy  of  Sciences,  I 

herewith  submit  to  you  for  publication  as  Bulletin  No.  II  of  the 

Survey,  the  report  on  The  Pleistocene  Features  and  Deposits  of  the 

Chicago  Area,    prepared  by  Frank  Leverett,  of   the  United   States 

(geological  Survey,    to  be  issued  under  the  rules    of   the  Academy 

governing  such  matters. 

Kespeotfully, 

William  K.  Higlby, 
Thomas  C.  Chambeblin,  Chairman. 

ProB't  of  Tho  Academy  of  Sciences. 


DEDICATION. 


This  Bulletin  is  dedicated  to  Mr.  George  H.  Laflin, 
who,  interested  in  the  advancement  of  science  and  in  the 
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Pleistocene  Features  and  Deposits  of  the  Chicago  Area. 


By  FRANK  LEVERETT. 


INTRODUCTORY  STATEMENT. 

The  Chicago  area  here  di&cussed  embraces  not  only  the  site 
of  the  city,  but  adjacent  territory'  west  and  south,  nearly  to  the 
Fox  and  Kankakee  Rivers,  and  north  nearly  to  the  line  of  Illinois 
and  Wisconsin.  It  is  made  to  include  the  first  great  moraine  which 
sweeps  around  the  head  of  Lake  Michigan,  as  well  as  several  weak 
morainic  lines  lying  nearer  the  lake.  It  includes  also  the  ancient 
beaches  of  Northeastern  Illinois  and  a  portion  of  the  outlet  of 
the  body  of  water  which  formed  them.  It  is  a  country  exception- 
ally full  of  varied  and  interesting  features. 

Some  of  the  features,  especially  those  pertaining  to  the  old 
lake  and  its  outlet,  are  discussed  by  Dr.  Edmund  Andrews,  in  an 
early  volume  of  the  Transactions  of  the  Chicago  Academy  (i). 
The  same  features  and  some  of  the  leading  features  of  the  glacial 
deposits  were  briefly  discussed  by  Dr.  H.  M.  Bannister,  in  his 
officicll  reports  to  the  State  Geologist  (2).  A  description  of  the 
principal  moraine  traversing  this  district,  base<l  upon  studies  by 
Prof.  T.  C.  Chamberlin  and  Prof.  L.  C.  Wooster,  is  given  by  Pro- 
fessor Chamberlin  in  an  early  report  of  the  l"''nited  States  Geolog- 
ical Survey  (3) 

The  paper  which  follows  aims  to  discuss  these  features  in  the 
light  of  a  somewhat  detailed  study  of  Pleistocene  deposits,  which 
I  have  had  the  privilege  of  making  in  this  and  adjacent  districts. 
Carried  on  as  this  studv  has  been,  under  the  direction  of  Prof.  T. 

a)  The  Norfh  American  Lakes  nonsidcrod  as  Chrnnomoters  of  Post  prlaolal 
nme.  By  Dr.  Edmund  Andrews,  Transaetions  of  The  ChioaffO  Academy  of 
Sciences.    Vol.  II.  1«70.  pn.  i-23. 

2>    Gooloiry  of  Cook  Ooiintv.    T^v  H.  M.  Bannister.    Vol.  HI.  I8fis.  pp.  239-244. 

,o««^*^^^^^y  ^^  DoKalb,  Kane  and  DiiPago  Counties.    By  IT.  M.  Bannister.    Vol.  IV. 
1870.  pp.  m-na. 

,^  ^ologry  of  MoHenry  and  Lake  Counties.     By  Dr.  H.  M.  Bannister.    Ibid,  pp. 
126-131. 

T>    mil    P^i^lt"!  nary  Paper  on  the  Terminal  Moraln^of  the  Second  fflacinl  Epoch. 
ByTnos.  C.  Chamberlin ,  Third  Annual  Report,  U.  S.  Geol.  Survey,  1881-82,  pp.  322-325. 
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C.  Clianibcrlin,  I  have  had  tlio  benefit  of  counsel  and  guidance, 
wliich  has  been  of  great  service  and  which  it  is  a  pleasure  to  ac- 
knowledge. 

The  studies  in  llhnois,  upon  which  the  present  paper  is  based, 
were  entered  upon  in  1886,  near  the  beginning  of  my  study  of 
Pleistocene  deposits,  and  the  greater  part  of  the  work  in  the  Chi- 
cago Area  was  done  in  that  and  the  following  season.  The  study 
in  Northern  Illinois  was  carried  into  greater  detail  than  in  most 
of  the  territory  subseciuently  covered,  cliiefly  because  of  the  com- 
plexity of  the  features.  Nearly  every  township  was  traversed  at 
interv'als  so  close  as  to  give  opportunity  to  see  practically  all  of 
the  surface,  to  examine  the  best  natural  exjmsures,  as  well  as  rail- 
way cuttings  and  other  artificial  exposures,  and  to  collect  records 
of  nearlv  all  the  important  borings.  Portions  of  the  district  here 
discussed  have  been  recently  re-examined.  This  has  in  a  measure 
made  good  the  loss  C()nse(|uent  upon  the  lapse  of  time,  and  has 
brought  the  interpretation  inli)  harmony  with  the  present  state  of 
knowledge  of  Pleistocene  events  or  stages. 
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OUTLINE  OF  TIME  RELATIONS   OR   GLACIAL   SUC- 
CESSION. 

The  complexity  of  the  glacial  events  is  such  that  it  will  be 
advantag'eoiis  to  outline  as  clearly  as  possible  at  the  outset  the 
recognized  glacial  succession  and  thus  learn  the  position  of  the 
drift  of  the  Chicago  Area  in  the  series  of  drift  sheets  displayed 
in  the  Mississippi  Basin  and  adjacent  territory.  The  outline  given 
below  aims  to  present  smiply  the  recognized  subdivisions.  These 
may  prove  to  differ  widely  in  rank  or  importance.  The  main  divi- 
sions here  outlined  seem  to  be  much  longer  than  the  secondary 
divisions  and  they  may  be  of  very  unequal  lei>gth.  They  appear 
to  have  the  rank  of  an  epoch,  or  main  division  of  a  period,  except 
the  divisions  of  Lake  history,  which,  perhaps,  should  be  substages. 
The  outline  aims  to  cover  the  events  between  the  deposition  of  the 
oldest  recognized  drift  sheet  and  the  linal  recession  of  the  ice 
sheet  into  the  region  north  of  the  Great  Lakes.  That  region  may 
furnish  several  additional  substages  and  j>ossibly  one  or  more 
stages.  The  outline  differs  from  that  published  by  Prof.  T.  C. 
Chamberlin,  in  a  recent  number  of  the  Journal  of  Geology  (i), 
only  in  being  a  fuller  presentation  of  substages  in  the  Wisconsin 
drift  series,  and  in  including  the  lake  history  of  this  region. 

OUTLINE   OF   THE   DKIFT    SHEETS    AND   INTERVALS. 

1.  Oldest  recognized  drift  sheet — the  Albertan  of  Dawson. 

2.  Eirst,  or  Aftonian,  interval  of  recession  or  deglaciation. 

3.  Kansan  drift  sheet  of  the  Iowa  geologists. 

4.  Second  interval  of  recession  or  deglaciation. 

5.  Ilhnoian  drift  sheet. 

6.  Third,  or  preloessial.  interval  of  recession  or  deglaciation. 

7.  lowan  drift  slieet  and  main  loess  deposit. 

8.  Eourth,  or  postlocssial,  interval  of  recession  or  deglacia- 
tion. 

9.  Early  Wisconsin  drift  sheets. 

Substage  i.  Shelbyville  morainic  system. 
Substage  2.  Champaign  morainic  system. 
Substage  3.  JUoomington  morainic  system. 
Substage  4.  Marseilles  morainic  system. 

10.  Fifth  interval  of  recession,  shown  by  shifting  of  ice  lobes. 

(1)    Journal  of  Goolu«y,  Chieajju  Uuiversity.  Vol.  IV,  No.  7  OctobiT-Novembur, 
HOC,  pp.  8  ?2 -870. 
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11.  Late  Wisconsin  drift  sheets. 

Substage  i.  Great  bowlder  belts  and  accompanying 

moraines. 
Sul)stage  2.  \'alparaiso  morainic  system. 
Substage  3.  Lake-border  morainic  system. 

12.  Lake  Chicago  submergence. 

13.  Emergence  of  plain,  covered  by  Lake  Chicago. 

14.  Partial  resubmergence  of  plain,  covered  by  Lake  Chi- 
cago. 

15.  The  present  stage  of  Lake  Micliigan. 

It  appears  from  the  above  outline  that  the  late  Wisconsin 
scries  covers  the  entire  Chicago  Area.  A  brief  discussion  of  the 
several  drift  sheets  which  preceded  the  Late  Wisconsin  will  be  of 
advantage,  however,  both  for  comparison  and  for  the  interpreta- 
tion of  the  deposits  of  earlier  drift  found  beneath  the  late  Wiscon- 
sin within  the  Chicago  Area. 

Explanation  of  Map  of  North  America.  —The  position  of  the 
four  main  centers  of  glaciation  is  indicated,  viz. :  The  Cordilleran, 
confined  chiefly  to  the  region  west  of  the  Rocky  Mountains;  the 
Keewatin,  extending  over  the  area  between  the  Rocky  Mountains 
and  Hudson  Day  and  reaching  Central  Missouri  at  its  farthest 
point  south;  the  Labrador,  extending  over  the  peninsula  of  Lab- 
rador, and  the  Great  Lakes,  with  its  extreme  southwest  terminus 
in  Southern  Illinois,  and  the  eastcii]  borders  of  Missouri  and  Iowa. 
(The  eastern  New  England, '  Met^  Brunswick,  Nova  Scotia  and 
Newfoundland  glaciation  may  be  from  small  independent  cen- 
ters, but  this  can  scarcely  be  considered  as  demonstrated.)  The 
fourth  center  of  glaciation  is  the  Greenland,  which  is  still  largely 
ice  covered.  The  Driftless  Area  of  Southwestern  Wisconsin  and 
border  districts  stands  between  the  lields  covered  by  the  Keewatin 
and  Labrador  ice  sheets.  South  from  this  driftless  area  is  a  nar- 
row belt  covered  first  bv  the  Keewatin  and  later  bv  tlie  Labrador 
ice  sheet,  as  indicated  in  the  text. 

Tlie  principal  glacial  lakes  are  perhaps  sufiiciently  outlined 
to  be  deciphered.  Lake  Agassiz  is  shown  clearly.  Lake  Iroquois 
occupies  the  Ontario  basin  and  border  districts.  The  Warren  and 
Algonquin  Lakes  are  more  (Hfficult  to  decipher.  Lake  Warren 
is  now  restricted  by  several  geologists  to  a  body  of  water  that  dis- 
charged across  Southern  -Michigan  from  the  Erie-liuron  basin. 
At  that  time  Lake  Chicago  was  occupying  the  south  end  of  the 
Lake  Michigan  basin.  A  small  predecessor  of  Lake  Warren, 
called  Lake  Manniee,  had  south  westward  outlet  to  the  Wabash. 
A  lake  discharging  south wt-st ward  from  the  Lake  Superior  basin 
was  probably  a  contemporary  of  Lake  Warren.  At  the  Lake 
Warren  stage  the  ice  sheet  was  apparently  covering  the  region 
about  the  straits  of  .Mackinac,  nnich  of  ( ieorgian  T.ay,  and  the 
eastern  end  of  Lakt-  (Jntario.  Lake  lro(|uois,  in  the  ( ')ntario  basin, 
is  of  later  date  thati  Lake  Warren,  and  is  thought  to  have  been 
held  in  on  the  northeast  by  the  ice  sheet,  as  shown  by  studies  of 
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11.  Late  Wisconsin  drift  sheets. 

Substage  i.  Great  bowlder  belts  and  accompanying 

moraines. 
Substage  2.  \'alparaiso  morainic  system. 
Substage  3.  Lake-border  morainic  system. 

12.  Lake  Chicago  submergence. 

13.  Emergence  of  plain,  covered  by  Lake  Chicago. 

14.  Partial  resubmergence  of  plain,  covered  by  Lake  Chi- 
cago. 

15.  The  present  stage  of  Lake  Michigan. 

It  appears  from  the  above  outline  that  the  late  Wisconsin 
series  covers  the  entire  Chicago  Area.  A  brief  discussion  of  the 
several  drift  sheets  which  preceded  the  Late  Wisconsin  will  be  uf 
advantage,  however,  both  for  comparison  and  for  the  interpreia- 
tion  of  the  deposits  of  earlier  drift  found  beneath  the  late  Wiscon- 
sin within  the  Chicago  Area. 

Explanation  of  Map  of  North  America.  —The  position  of  the 
four  main  centers  of  glaciation  is  indicated,  viz.:  The  Cordilleran, 
confined  chiefly  to  the  region  west  of  the  Rocky  Mountains ;  the 
Keewatin,  extending  over  the  area  between  the  Rocky  Mountains 
and  Hudson  Bay  and  reaching  Central  Missouri  at  its  farthest 
point  south;  the  Labrador,  extending  over  the  peninsula  of  Lab- 
rador, and  the  Great  Lakes,  witfiits  extreme  southwest  terminus 
in  Southern  Illinois,  and  the  eastieii]  borders  of  Missouri  and  Iowa. 
(The  eastern  New  England,  ^7eT<f  Brunswick,  Nova  Scotia  and 
Newfoundland  glaciation  may  be  from  small  independent  cen- 
ters, but  this  can  scarcely  be  considered  as  demonstrated.)  The 
fourth  center  of  glaciation  is  the  Greenland,  which  is  still  largely 
ice  covered.  The  Driftless  Area  of  wSouth western  Wisconsin  and 
border  districts  stands  between  the  fields  covered  bv  the  Keewatin 
and  Labrador  ice  sheets.  Soulli  from  this  driftless  area  is  a  nar- 
row belt  coveretl  first  bv  the  Keewatin  and  later  bv  tlie  Labra(K)r 
ice  sheet,  as  indicated  in  the  text. 

The  principal  glacial  lakes  are  perhaps  sufficiently  outlined 
to  be  deciphered.  Lake  Agassiz  is  shown  clearly.  Lake  Iroquois 
occupies  the  Ontario  basin  and  ])()r(ler  districts.  The  Warren  and 
Algoncjuin  Lakes  are  more  <lifhcult  to  decipher.  Lake  Warren 
is  now  restricted  by  several  j^a-olo^nsts  to  a  body  of  water  that  tlis- 
charged  across  Southern  Michij^an  from  the  l^rie-iiuron  basin. 
At  that  time  Lake  Chicago  was  occuj^yini^  the  south  end  of  the 
Lake  Michigan  basin.  A  small  pre(lecess<.»r  of  Lake  Warren, 
called  Lake  Maumee,  had  scnit  Invest  ward  outlet  to  the  Wabash. 
A  lake  dischari^in.ij^  south\\\>twar(l  from  ilie  Lake  .Superior  basin 
was  j)rol)al)ly  a  contemporary  of  J-.ake  Warren.  At  the  Lake 
Warren  ^tage  the  ice  sheet  was  api>arently  e(.>verinj^^  the  region 
about  the  straits  of  Mackinac,  nmcli  of  ( ie^^rj^iau  l>ay,  and  the 
eastern  end  (;f  Lake  ( )ntario.  Lake  Inujuois.  in  the  Ontario  basin, 
is  of  later  date  than  Lake  Warren,  and  is  thought  to  have  been 
held  in  on  the  northeast  bv  the  ice  sheet,  as  shown  bv  studies  of 
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Gilbert  not  yet  published  in  full.  Lake  Algonquin  represents  a 
stage  where  an  eastward  outlet,  from  Georgian  Bay  by  Trent 
River,  to  Lake  Iroquois,  was  open,  the  outlet  to  the  St.  Clair  being 
for  a  time  above  lake  level.  At  that  time  the  emergence  of  the 
south  end  of  the  Lake  Michigan  basin,  discussed  in  the  text,  may 
have  occurred.  For  the  use  of  this  map  plate  we  are  indedted 
to  the  Inland  Educator  Company  of  Terre  Haute,  Indiana. 

AliBEBTAN,   OR  OLDEST   RECOGNIZED   DRIFT   SHEET. 

Dr.  George  M.  Dawson  has  recently  called  attention  to  a  very 
aged  drift  sheet  found  by  him  in  the  province  of  Alberta,  east  of 
the  Rocky  Mountains,  in  Southern  Canada  (i).  Its  relation  to 
drift  sheets  in  the  United  States  is  not  definitely  worked  out.  It  is 
overlain  by  a  sheet  that  is  probably  either  the  sub-Aftonian  (for- 
merly Kansan)  of  Professor  Chamberlin,  or  the  somewhat  later 
sheet  to  which  the  Iowa  geologists  have  applied  the  name  Kan- 
san. Should  the  lower  sheet  prove  to  be  the  one  that  overlies  the 
Albertan  drift  it  will  be  necessary  to  place  that  drift  in  a  still  earlier 
stage  than  the  sub-Aftonian  of  Professor  Chamberlin,  for  it  is  de- 
scribed to  be  of  markedly  greater  age  than  the  drift  sheet  which 
overlies  it. 

AFTONIAN   INTERVAIj   OP   RECESSION. 

The  interval  of  recession  or  deglaciation,  following  the  depo- 
sition of  the  lower  till  sheet  of  Southern  Iowa,  and  named  by  Pro- 
fessor Chamberlin  the  Aftonian,  from  the  type  locality  near  Afton, 
Iowa,  is  characterized  by  soil  and  weathering  of  such  a  marked 
character  that  it  no  doubt  will  be  recognized  widely  as  the  detailed 
study  progresses.  In  the  present  stage  of  investigation  it  scarcely 
can  be  separated  from  soils  of  other  horizons,  except  in  the  dis- 
trict which  lies  outside  the  Illinoian  and  the  lowan  drift  sheets. 
This  district  has  not  as  yet  received  much  study,  hence  the  extent 
to  which  the  soil  remains  intact  is  not  known. 

In  Southeastern  Iowa  and  Western  Illinois  several  instances 
of  the  occurrence  of  a  black  soil  between  beds  of  till,  and  thought 
to  be  the  Aftonian,  have  come  to  my  notice.  There  is  an  element 
of  uncertainty  from  the  fact  that  it  is  near  the  border  of  the  drift 
sheet,  where  minor  oscillations  of  the  ice  margin  are  liable  to  have 
occurred,  which  may  have  caused  the  burial  of  soils  whose  extent 
is  limited.  It  is  not  yet  made  certain  that  they  mark  a  prolonged 
interval,  such  as  Professor  Chamberlin  finds  to  be  exhibited  in  the 
type  locality  near  Afton. 

(1)    Bulletin  Geological  Society  of  Araorioa.    Vol.  7.  pp.  31-Cfl.    IsHuod  Nov.  1895 


14  CHICAGO    ACADEMY    OK    SCIENCES.       . 

KANSAN   DRIFT   SHEET    OF   THE   IOWA    (rEOJjOQISTS. 

This  is  a  sheet  which  has  much  importance  in  the  drift  scries, 
for  it  constitutes  a  hirge  part  of  the  drift  of  Southern  Iowa  and 
^lissouri  and  probably  remains  in  extensive  sheets  beneath  the 
later  drift  in  districts  to  the  north.  It  apparently  extends  into 
Western  Illinois  a  short  distance,  beneath  the  Illinoian  drift  sheet. 
It  is  a  sheet  that  has  as  yet  received  but  little  attention,  the  chief 
study  given  it  being  in  Southeastern  and  Southern  Iowa. 

SECOXl>   INTEUVAIi   OF   RECESSION    OR   DEGLA(!IATION. 

This  interval  is  known  not  by  a  recession  and  readvance  of 
the  same  ice  sheet,  nor  a  sheet  with  the  same  gathering  ground, 
but  by  the  recession  of  one  ice  sheet  and  the  advance  of  another 
ice  sheet  into  the  region  thus  abandoned.  It  has  been  studied  only 
in  Southeastern  Iowa,  where  the  Illinois  lobe  has  encroached 
upon  the  territory  which  had  been  occupied  by  a  more  western 
lobe. 

Evidences  of  the  lapse  of  a  long  period  between  the  with- 
drawal of  one  ice  sheet  and  the  invasion  of  the  other  are  clear  and 
decisive.  The  drift  of  the  earlier  sheet  is  a  very  calcareous  till,  yet 
its  surface  had  been  leached  to  a  depth  of  several  feet  before  the 
Illinois  lobe  encroached  upon  it. 

Accompanying  the  leaching  was  the  formation  of  a  black  or 
humus  stained  soil,  numerous  expcx^^uros  of  whicli  arc  to  l)e  seen 
in  Southeastern  Jowa  under  the  drift  of  tlie  Illinois  lo])e. 

There  was  also  much  erosion  of  the  surface  by  stream  action. 
Prior  to  the  discovery  of  the  extension  of  the  Illinois  lobe  into 
Southeastern  Iowa  it  had  been  n«.)Led  by  Professor  Chamberlin, 
as  well  as  by  the  writer,  that  Soutlieni  Iowa  presents  a  more 
eroded  appearance  tlian  Illinois  and  the  simtheastern  counties  ot 
Iowa.  In  the  former  district  renmants  of  the  original  drift  plain 
are  confined  to  narrow  strips  between  water  courses,  while  in 
the  latter  district  such  remnants  arc  far  mure  extensive,  compris- 
ing nmcli  more  than  half  the  surface.  It  is  planned  to  make  a 
careful  measurement  of  the  relative  amounts  ui  erosion  in  tlie 
two  districts,  for  erosion  studies  made  willi  proper  analytical 
method  ])romise  to  furnish  tlie  most  satisfactory  means  available 
for  measunnjj-  sucli  time  intervals. 

ILli INDIAN    DRIFT    SHEKT. 

Under  tliis  name  is  inchuled  tlie  sheet  of  drift  wliicli  covers 
Western  Illinois  and  extends  a  few  miles  into  Southeastern  Iowa. 
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It  remains  to  be  determined  whether  it  should  be  made  to  include 
all  the  drift  of  Southern  Illinois  and  the  oldest  sheet  of  drift  in  dis- 
tricts to  the  east  from  Illinois.  Further  study  is  also  necessary 
to  determine  whether  the  drift  on  the  border  of  the  Driftless  Area 
in  Northwestern  IlHnois  and  Southern  Wisconsin  is  so  recent  as 
the  Illinoian  sheet.  There  may  be  found  in  the  region  referred  to 
a  sheet  or  sheets  of  drift  corresponding  in  age  with  one  or  both  of 
the  sheets  in  Iowa  that  arc  earlier  than  the  Illinoian  drift  sheet. 
Tlie  drift  of  these  regioois  is  thus  only  provisionally  referred  to  the 
Illinoian  stage. 

The  Illinoian  sheet  has  in  Southeastern  Iowa  and  Western 
Illinois  a  variable  thickness,  ranging  from  ten  feet  or  less  up  to 
fully  loo  feet,  with  an  average  of  perhaps  forty  feet.  It  is  scarcely 
so  thick  as  the  older  sheet  of  Iowa  and  Northern  Missouri,  whose 
edge  it  overlaps  in  Southeastern  Iowa.  In  Southern  Illinois,  also, 
the  drift  is  not  so  thick  as  in  the  old  sheets  of  Iowa  and  Missouri, 
being  even  thinner  than  in  Western  Illinois.  The  same  is  true  of 
the  old  drift  sheets  of  Southern  Indiana  and  Southern  Ohio.    In 

k  as  the  newer.  Tlie 
but  near  its  mar- 
gin there  is  a  tendency  to  morainic  ridging.  The  ridging  is  a  sub- 
dued form,  the  ridges  being  one-half  to  one  mile  or  more  in  wid,th, 
with  a  relief  of  but  twenty-five  to  fifty  feet.  The  extent  of  the  Illi- 
noian sheet  and  the  distribution  of  its  ridges  arc  shown  on  the 
accompanying  map  Cplate  2). 

Explanation  of  Map  of  Illinois, — In  this  map  the  extent  of 
the  Illinoian  drift  s'heet  is  represented.  Its  extension  into  Mis- 
souri, near  St.  Louis,  is  conjectural,  but  the  extension  into  Iowa  is 
well  established.  The  several  moraines  formed  in  the  earlv  and  late 
Wisconsin  stages  are  indicaterl  by  shading  with  dots.  The  extent 
of  Lake  Chicacro  in  Northeastern  Illinois  and  Northwestern  In- 
diana is  also  represented.  These  features  have  been  added  to  the 
map  as  published  by  U.  S.  Geolocfical  Survey.  The  50  foot 
contours  appear  except  in  the  hilly  parts  of  Illinois  and  in 
western  Indiana  where  only  100  foot  contours  are  shown. 

THIRD    OR   PRELOESSIAIi   INTERVATi    OF   RECESSION    OR   DEGIjACIATION. 

There  is  between  the  Illinoian  drift  sheet  and  tlie  overlving 
mantle  of  loess  and  associated  silts  a  well-rlefined  soil  liorizon. 
There  is  ako  leaching  of  tlic  till  to  depths  scldoin  less  than  four 
feet  and  often  nmch  more.  It  is,  tlicrcfore,  an  interval  of  con- 
siderable importance.  Its  length,  liowcver,  appears  to  be  some- 
what less  than  that  of  either  of  the  two  earlier  intervals. 


tne  oiG  onrt  sneets  ot  >outnern  Indiana  and  >c 
all  these  districts  the  older  drift  is  n.Qt*^gf  thick  a 
Illinoian  drift  sheet  has  mainly  a  ]^>1«frtf  surface, 
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Prof.  Worthcn  early  rcco^^nizcd  this  soil  horizon  at  the  base 
of  the  loess  and  made  numerous  references  to  it  in  the  Geolopfv  of 
Illinois.  "Bein^  situated  near  the  surface,  it  is  much  more  fre- 
quently exposed  to  view  than  the  soils  at  lower  horizons.  Prob- 
ably, also,  it  has  been  subjected  to  less  disturbance  and  removal 
than  soils  which  were  overridden  by  the  ice  sheet. 

lOWAN   DRIFT    SHEET   AND    MAIN   IjOESB   DEPOSIT. 

This  sheet  of  drift  was  brouj2:ht  to  notice  by  Mr.  W  J 
McGee  in  his  early  papers  on  the  drift  of  Northeastern  Iowa,  where 
it  is  commonly  referred  to  as  tlie  "upper  till."  It  was  found  by  Mr. 
McGee  to  be  of  the  same  a^e  as  a  deposit  of  loess  which  covers 
Southeastern  To^^'a,  but  which  was  excluded  from  much  of  North- 
eastern Iowa  by  the  ice  sheet  (iV 

This  drift  sheet  Mr.  McGee  found  to  be  markedly  different  in 
its  stony  ingredients  from  the  sheet  that  underlies  it.  It  is  sep- 
arated from  that  sheet  by  a  prolonged  inter\'al.  Tliis  interval,  it 
now  appears,  comprises  not  only  the  third  or  preloessial  interv^il 
of  Western  Illinois,  but  tlie  time  covered  by  the  Illinoian  stao^e  of 
^laciation  and  the  deglaciation  interval  which  preceded  it.  Com- 
prising thus  the  time  of  two  stages  of  deglaciation  and  one  of  gla- 
ciation,  the  interv^al  shown  in  Northeastern  Tow^a  is  necessarily 
very  marked. 

The  Towan  sheet  is  thought  to  hv  represented  in  Northern 
Illinois  bv  a  sheet  of  drift  found  mainly  east  of  Rock  River, 
though  extending  in  places  west  of  that  stream.  This  sheet  is  con- 
cealed within  a  few  miles  east  of  Rock  River  by  a  later  drift  sheet 
fthe  earlv  Wisconsin). 

T^otli  in  Iowa  and  Illinois;  tlie  slieet  referred  to  the  lowan 
stage  is  perceptibly  fresher  than  tlie  slieet  of  the  Illinoian  stage 
of  glaciation.  The  depth  of  leaching  is,  on  an  average,  one  to  two 
feet  less  tlian  on  tlie  Illinoian  drift  sheet.  The  erosion  of  streams 
is  also  less,  apparently  not  more  than  half  as  great  as  in  the  Illi- 
noian drift  sheet. 

FOURTH  OK  TOST-IiOrsSIAL  INTEKVAL  OV  HKf'ESSTON  OR  DEiSTiATlATION. 

Tliis  interval  is  shown  to  bo  one  of  considerable  lenijth  bv 
the  amount  of  vallev  excavation  which  occurred  between  tlie  i\c- 
pc^sition  of  tlie  loess  and  the  succeeding  stage  of  glaciation.  At 
the  c\n<c  (^f  the  loess  deposition  the  main  vnlleys,  such  as  the 
Afissonri,  "Mississippi,  and  Illinois,  wrre  filled  tlirougliont  most 

II-    S.'.'  Kli'veiitli  {inmiJil  it'port  T.  S.  (J.'.iIoLri'-.il  Snrvi'v  f«ira  full  dNonssion  «»f 
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of  their  lower  courses  to  heights  of  75  to  100  feet,  or  more,  above  j 
the  present  streams.    But  before  deposits  from  tlie  waters,  contrib-  ■ 
uted  by  the  succeeding*  glaciation,  were  poured  into  these  valleys,  \ 
they  had  been  cut  down  about  to  the  present  level  of  the  streams  '. 
and  in  some  cases,  perhaps,  to  an  even  lower  level. 

The  cutting  down  of  the  valleys  indicates  a  marked  change  • 
in  altitude  or  at  least  in  attitude  of  the  land  surface,  and  this 
change  cannot  have  been  accomplisflied  in  a  very  brief  perio<l. 

EABIiY   WISCONSIN   DRIFT   SHEETS. 

Under  this  term  are  included  several  important  morainic  sys- 
tems, which  are  well  displayed  in  the  State  of  Illinois.  The  names 
applied  to  these  morainic  systems  are  in  every  case  taken  fromi 
Illinois  localities.  S'helbvville  is  derived  from  the  county  seat  of 
Shelby  County,  which  is  situated  on  the  outer  belt  of  moraines. 
Cliampaign  is  from  the  city  of  that  name  in  Eastern  Illinois,  which 
is  situated  on  one  of  the  principal  members  of  the  morainic  sys- 
tem to  which  the  name  is  applied.  Bloomington  is  situated  u})on 
the  principal  member  of  a  still  later  system  of  moraines,  well  dis- 
played in  Central  Illinois.  Marseilles  is  situated  at  a  point  where 
the  moraine  to  which  this  name  is  applied  crosses  the  Illinois 
River. 

It  is  thought  that  the  several  morainic  systems  just  men-"jf 
tioned  were  formed  in  comparatively  rapid  succession  in  the  order  1 
named.  At  least  no  decisive  evidence  of  a  prolonged  interval 
separating  the  formation  of  successive  morainic  systems  has  been 
discovered.  It  is  probable  that  some  oscillation  of  the  ice  front 
occurred,  so  that  the  moraines  do  not  mark  simply  halts  in  the 
recession  of  the  ice.  They  may  mark  the  limits  of  successive 
advances  following  retreats  of  minor  importance. 

ShelbyvilU  Morainic  .Syj/^w.— The  Shelbvvillc  morainic 
system  marks  the  southern  limits  of  a  sheet  of  thick  drift,  the 
thickest,  perhaps,  formed  in  Illinois  at  any  stage  of  the  glacial 
period.  The  distribution  of  the  moraine  may  be  seen  bv  reference 
to  the  accompanying  map  (Plate  2).  Whether  the  outer  ridge 
throughout  the  entire  extent  from  the  Wabash  River,  near  Terre 
Haute,  Ind.,  around  to  the  Wisconsin  line,  near  Harvard,  Til.,  was 
occuj)ied  at  any  one  time  by  the  ice  sheet,  or  whether  there  were 
oscillations  by  which  some  j)arts  were  formed  earlier  than  others, 
is  not  yet  definitely  settled.  1  V)ssil)ly  the  outer  ridge  in  the  vicinity 
of  the  Illinois  River  should  be  classed  with  the  lowan  rather  than 
the  Early  Wisconsin  drift.    This    system    has    not    much  relief 
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above  the  district  lyinj^  on  its  inner  or  iceward  border,  since  that 
district  was  filled  with  drift  nearly  to  the  level  of  its  crest.  But  on 
the  outer,  or  landward,  border  there  is  usually  a  relief  of  75  to  100 
feet  or  more.  Viewed  from  the  outer  border,  the  moraine  in  places 
])rescnts  the  appearance  of  a  bluff  or  escar])ment,  thouj^h  the  rise 
of  75  to  TOO  feet  usually  occupies  a  mile  or  more. 

By  reference  to  the  map.  it  will  be  seen  that  there  is  a  feeble 
morainic  belt  lying  a  few  miles  back  from  the  border  of  this  drift 
sheet.  This  is  included  with  the  Shelbvville  svstem.  It  seems  to 
mark  a  brief  halt  of  the  ice  sheet  soon  after  it  began  its  retreat. 

The  main  moraine,  though  very  bulky,  has  but  little  surface 
expression,  much  of  it  being  nearly  as  smooth  as  the  plains  to  the 
north.  It  consists  mainly  of  a  single  ridge,  but  in  Edgar  ami 
Coles  Counties  it  has  in  places  a  double  ridge.  Tlie  feeble  belt  just 
referred  to  presents  in  places  a  shaq^er  morainic  expression  than 
the  main  moraine,  there  being  clusters  of  sharp  knolls  rising 
abuptly  thirty  to  fifty  feet,  or  more,  above  border  tracts.  The 
greater  part  of  this  belt,  however,  has  a  gently  undulating  surface, 
like  that  of  the  main  moraine. 

This  sheet  of  drift,  terminated  by  the  Shelbyville  moraine,  is 
composed  in  the  main  of  a  soft,  fresh-looking,  blue  till,  markedly 
in  contrast  with  the  partially  cemented  brown  and  gray  tills  which 
underlie  it,  and  extend  southward  into  the  outlving  districts.  Tt 
has  long  been  recognized  by  well-drillers  as  a  slieet  very  distinct 
from  the  underlying  tills.  From  the  Shelbvville  moraine  a  sheet 
of  soft  blue  till,  similar  to  that  in  the  moraine,  is  found  beneath 
plains,  as  well  as  moraines  nortliward  over  nmch  of  Northeastern 
Illinois.  There  appears  to  be  but  little  difTcrence  in  the  structure 
of  drift  in  tlie  morainic  ridges  from  tliat  in  plane-surfaced  tracts. 

Champai^i^fi  Aforaintc  Sys/rm.  —  Tlie  Champaign  morainic 
system,  though  far  less  Inilky,  is  fully  as  cc^mplex  as  tlie  Shelbyville 
system.  It  consists  of  several  more  or  les<;  distinct  members  sep- 
arated by  plains,  the  latter  ramming  in  widtli  from  a  mile  or  less  u]^ 
to  three  and  even  f\vc  miles.  It  is  exposed  t«)  view  onlv  in  Kastern 
niinois.  being  combined  witli  or  overridden  bv  tlie  Bloomingtt^n 
system  from  the  vicinity  of  Blooniington  westward.  It  is  poorlv 
develojHvl  in  Indiana,  lliongli  <niall  ridges  are  traceable  across 
^\Tmillion,  Parke  and  Fountain  Counties  to  ^[Mntuonierv  Connt\. 
Indiana,  n-Jiere  they  are  overridden  by  a  nmrainic  system  of  the 
Late  Wisconsin  stage.  Tlie  coniplexily  of  tlie  svsleni  an«l  tlie  di^ 
tribution  of  its  several  inembers  niav  be  seen  bv  reference  to  the 
accompanying  nia]^  (Plate  jV 
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Where  best  developed  the  members  of  this  morainic  system 
have  a  reHef  of  fifty  to  seventy-five  feet  above  plains  on  the  outer 
border,  but,  like  the  Shelbyville  system,  the  relief  is  less  pro- 
nounced on  the  inner  border.  In  Indiana  the  belts  have  less  relief, 
seldom  more  than  thirty  or  forty  feet.  Where  best  developed,  the 
members  of  this  morainic  system  are  one  to  two  miles  in  width. 
The  surface  is  usually  strongly  undulating,  a  feature  which  dis- 
tinguishes the  moraines  from  the  bordering  nearly  level  plains. 
The  surface  expression  is  on  the  v\4iole  stronger  than  in  the  Shelby- 
ville moraine. 

In  structure  this  morainic  system  does  not  differ  markedly 
from  the  Shelbyville  system.  The  ridges  arc  composed  mainly 
of  a  soft  till.  The  soft  till  extends  to  a  level  somewhat  lower 
than  the  base  of  the  ridges,  a  feature  which  is  thought  to  indicate 
that  the  Shelbyville  drift  is  here  present  in  considerable  thickness. 
Beneath  the  soft  till  of  the  Shelbyville  drift  a  black  soil  is  found, 
which  forms  the  surface  of  a  drift  older  than  the  Shelbyville,  pre- 
sumably the  Illinoian  drift  sheet. 

Blooviington  Morainic  System. — This  is  a  more  prominent 
morainic  system  than  the  Champaign.  It  is  traceable  from  West- 
em  Indiana  westward  across  Central  Illinois  in  a  somewhat  indi- 
rect course  (with  a  re-entrant  angle  near  Gibson  City)  nearly  to 
the  Illinois  Valley.  Whether  this  system  crosses  the  Illinois  just 
above  Peoria  and  becomes  combined  with  an  earlier  system,  or  has 
its  continuation  in  certain  local  developments  of  morainic  topog- 
raphy along  the  east  side  of  the  Illinois,  northward  to  the  bend 
near  Hennepin,  is  not  fully  determined.  It  is  thouglit  that  the 
moraine  leading  from  the  bend  of  the  river  northeastward  and 
passing  near  Mendota  and  DeKalb  belongs  to  this  systenL  At  the 
east  this  system  is  overridden  by  a  later  moraine  in  Benton  and 
Warren  Counties,  Indiana. 

The  portion  east  from  the  IlHnois  River  has,  in  places,  three, 
and  elsewhere  two  well-defined  members  separated  from  each 
other  by  narrow  plains.  The  outer  member  of  the  system  has 
generally  a  relief  of  75  to  100  feet  above  plain  tracts  south  of  it, 
thus  approaching  in  strength  the  Shelbyville  system. 

In  structure  tlic  drift  of  this  morainic  system  closely  re- 
sembles that  of  the  two  systems  outside  of  it,  being  chiefly  a  soft 
blue  till.  It  rests  upon  a  soft  till,  whicli  is  thought  to  be  the 
northward  extension  of  the  Shelbyville  sheet.  This  in  turn  is 
underlain  by  a  hard  till,  probably  of  the  Illinoian  stage. 

The  topography  is  of  a  swell  and  sag  type,  rather  more  pro- 
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nonnccd  than  in  cither  of  the  cadicr  systems  of  the  Early  Wiscon- 
sin sta^c.  The  nnchilations  not  infrequently  extend  back  for. 
several  miles  on  the  inner  border  of  the  morainic  system  and  fade 
away  o^radually  into  characteristic  till  plain  topography. 

Marseilles  Morainic  System. — The  Marseilles  morainic  sys- 
tem consists  of  a  bulky  ritlg^e,  usually  with  a  single  crest,  but  in 
places  double,  which  encircles  the  basin  at  the  head  of  the  Illinois 
River,  known  as  the  Morris  l^asin.  bVom  the  north  border  of 
the  basin  it  extends  northward  along  tlie  east  side  of  1^'ox  River 
to  the  vicinity  of  l^lgin,  beyoml  which  it  has  not  been  separated 
from  the  moraines  of  the  Late  Wisconsin  stage.  At  its  southeast- 
ern end.  also,  this  moraine  is  concealed  by  a  moraine  of  the  Late 
Wisconsin  stage. 

Aside  from  the  main  belt,  called  the  Marseilles,  there  is  a 
small  inoraine,  the  Minooka,  wliich  se]\irates  from  tlu?  Marseilles 
moraine  near  Oswego,  111.,  and  passes  southward  into  the  basin 
at  the  head  of  the  Illinois.  It  lias  not  l)een  recognized  south  of 
that  stream.  This  moraine  ])roba])ly  followed  closely  the  Mar- 
seilles moraine  in  its  de])osilion,  and  is  accordingly  included  in 
the  Marseilles  system. 

The  Marseilles  moraine  stands  50  to  100  feet  above  the  plain 
on  its  outer  border  and  even  higher  above  the  basin  on  its  inner 
border.  Its  inner  border  relief  is  mucli  more  marked  than  that  of 
any  of  the  morainic  systems  yet  discussed.  This  is  due  largelv  to 
the  thinness  of  tlie  drift  (lei)osits  (ni  the  inner  border,  tliere  l)eing 
a  nmch  smaller  amiMUU  of  drift  tliere  than  on  tlie  inner  border  of 
the  other  morainic  syslc-ms. 

The  surface  exj)ressi()n  of  this  moraine  is  very  similar  to  that 
of  the  lUoomingtoii  system,  the  to])ogra])hy  l)eing  of  a  sharplv 
undulating  swell  and  sag  ty])e.  The  Minooka  moraiiu-  is  much 
sm(n.)ther  surfaced  than  the  Marseilles  and  has  a  relief  scarcely 
half  as  great. 

The  structure  of  the  drift,  both  in  the  Marseilles  and  the 
Minooka  nmraiiie,  is  similar  to  that  in  the  other  niorainie  systems, 
being  chietly  a  soft  blue  till. 

FIKIII    INTERVAL    SHOWN     \\\    SIUFTlNi;    OF    1 , '  K    LOliKS. 

The  evidence  f«)r  this  interval  is  based  largely  on  tlie  change 
<»f  front  or  >]iiftiiig  in  the  poMtion  of  the  ice  lobe  which  invaded 
Xoi-theasleni  Illinois  and  ilistricts  to  the  iioUli  and  east.  It  is 
best  shown  in  Western  Indiana,  where  the  nl«»raine^  of  the  later 
stage  cros>  those  ui  the  earlier  one  at  a  liigh  angle.     It  is  thou'dii 
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that  this  change  of  front  could  not  have  taken  place  in  a  brief  time. 

In  connection  with  this  change  of  front  there  appears  a  re-n 
niarkahle  increase  in  the  number  of  surface  bowlders,  a  feature 
which  may  prove  to  have  great  significance.    Tlie  causes  for  vari-  -^ 
ations  in  the  number  of  surface  bowlders  are  so  little  understood 
as  yet  that  we  scarcely  are  warranted  even  in  conjecturing  the  im- 
port of  such  bowlder  belts.    They  may  signify  a  great  recessions 
of  the  ice  sheet,  followed  by  a  fresh  a<lvance  across  the  Canadian  j 
highlands,  by  which  a  new  supply  of  bowlders  was  gathered  up  i 
and  brought  down  to  the  extreme  limit  reached  by  that  advance.  -* 
Such  bowlders  in  some  cases,  as  recently  suggested  by  Mr.  F.  B. 
Taylor  (i)  may  be  derived  from  accumulations  in  interglacial  val- 
leys.   This  suggestion,  however,  can  scarcely  a])ply  to  bowlder 
belts  of  such  length  as  are  displayed  in  Western  Indiana  and  East- 
ern Illinois. 

» 

IjATE   WISCONSIN   DKIPT    SHEETS. 

The  moraines  of  the  Late  Wisconsin  series  contain  generallv   ""/ 
a  larger  amount  of  assorted  material  with  the  till  than  is  found  in     I 
the  moraines  and  accompanying  till  sheets  of  the  Early  Wisconsin 
series.    The  topography  also  is  more  closely  allied  to  the  knob 
and  basin  type  than  to  the  gently  undulating  broad  ridged  type 
of  the  Early  Wisconsin  series. 

Some  attention  has  been  given  the  subject  of  comparative 
amounts  of  surface  leaching  an<l  erosion  on  the  Marseilles  mo- 
raine and  the  moraines  of  the  Late  Wisconsin  series,  but  no  strik- 
ing contrast  has  been  ol)served.  A  more  refined  investigation, 
however,  may  bring  to  light  essential  differences. 

Great  Bowlder  Belts  and  Accompanying  Moraines, — The 
bowlder  belts  of  Northeastern  Illinois  and  Western  Indiana  have 
attracted  attention  from  the  earliest  days  of  exploration,  as  have 
also  their  continuation  in  Central  and  Eastern  Indiana  and  West- 
ern Ohio.  In  the  early  explorations  they  were  observed  only  as 
detached  belts,  but  their  connections  are  now  well  established. 
Occurring,  as  the  bowlders  usually  do,  in  narrow-,  well-define<l  - 
belts,  they  are  readily  traced  from  section  to  section,  even  where 
unaccompanied  by  peculiar  topographic  features.  Throughout 
much  of  their  course  in  Ohio  and  Indiana  these  ])owlder  belts  are 
simply 'an  accompaniment  of  well-defined  belts  of  morainic  drift. 
But  in  Western   Indiana  and  Northeastern  Illinois  the  l)()wl(ler 


[1]    Tn  II  pjiiKT  proHont^'d  at  the  Washington  nmotintf  of  the  (teolojfioal  Socltay 
of  Ann 


lerictt,  December,  wiKJ. 
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belts  often  cross  smooth  plains  having  only  occasional  develop- 
ments of  morainic  topwDgraphy. 

The  moraines  which  these  bowlder  belts  accompany  are  usii- 
\   ally  a  strong  phase  of  the  swell  and  sag  type  bordering  on  the 
-  knob  and  basin  type.    They  are  moraines  which  in  their  north- 
ward continuation  in  Eastern  Wisconsin  assume  a  pronounced 
knob  and  basin  type. 

In  northern  Kane  and  McHenry  Counties  there  arc  bulky  mo- 
raines with  strong  expression,  which  do  not  have  definite  south- 
ward continuation,  unless  it  be  in  the  bowlder  belts.  It  is  not  cer- 
tain whether  they  are  to  be  correlated  w^ith  the  much  feebler, 
bowlder  strewn  moraines  of  Eastern  Illinois  and  Western  In- 
diana, with  which  the  bowlder  belts  give  them  a  possible  con- 
nection. They  may  prove  to  belong  to  tlie  Early  Wisconsin  scries. 
In  that  case  they  were  overridden  without  being  obscured  by 
the  very  bowldery  drift  sheet. 

Valparaiso  Morainic  System  — This  system  consists  of  a  more 
or  less  complex  belt,  which  sweeps  around  the  head  of  Lake 
Michigan,  passing  through  the  w^estem  and  southern  part  of  the 
Chicago  Area.  It  receives  its  name  from  the  city  of  Valparaiso, 
Ind.,  situated  on  its  crest.  As  it  is  fully  discussed  on  subsequent 
pages,  further  description  at  this  point  is  unnccessar}\ 

Lake  Border  Morainic  System — This  system  embraces  a  se- 
ries of  till  ridges  well  displayed  along  both  the  western  and  eastern 
borders  of  Lake  Michigan.  Those  in  Lake  and  Cook  Counties, 
Illinois,  are  discussed  in  detail  in  this  paper.  Similar  ridges  appear 
in  Porter  and  Laporte  Counties,  Indiana,  and  in  the  western 
counties  of  Michigan  as  far  north  as  investigations  have  been 
carried  (to  the  mouth  of  Kalamazoo  River). 

THE   liAKE    BEACHES. 

Upon  the  retreat  of  the  ice  slieet  from  tlie  head  of  Lake 
Michigan  a  body  of  water  collected  in  the  southern  end  of  the  basin 
and  discharged  southwestwanl  ])y  the  "Cliicago  outlet'-  to  the 
Desplaines  River.  This  period  of  discharge  a])pears  to  have  been 
followed  by  a  ])eri(Hi  in  which  tlu'  water  level  was  loo  low  to  dis- 
charge in  that  direction.  There  then  succeciled  another  period  of 
discharge  throu^i^h  the  southwestwanl  outlet.  This  j)eriod  of 
discharge  was  followed  by  the  present  lake  stage  with  northwartl 
outlet.  As  this  complicated  lake  history  is  discussed  in  some  de- 
tail farther  on,  it  is  left  here  with  this  passing  word. 
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GENERAL    PHYSIOGRAPHIC    FEATURES    OF    THE 

CHICAGO  AREA. 

The  principal  physiographic  features  of  the  Chicago  Area' 
were  produced  by  the  ice  sheet,  tlie  rock  surface  being  generally 
covered  to  a  great  depth  by  the  drift.  The  variations  in  altitude 
which  the  region  presents  are  produced  by  inequalities  of  drift 
accumulations  rather  than  by  the  underlying  rock,  the  elevation 
of  the  rock  surface  being  but  little,  if  any,  higher  in  the  hig-hest 
parts  of  the  area  than  it  is  in  the  lowest.  ; 

The  most  conspicuous  physiographic  features  are  the  lake  ; 
pjain,  the  lake  outlet,  and  the  Valparaiso  moraine.    Less  conspic-  i 

uous  features  are  found  in  the  Lake  Border  Morainic  Svstem  of  I     _ 

-j — 

northern  Cook  and  eastern  Lake  Counties.  Tliese  are  each  dis- 
cussed in  some  detail  farther  on,  but  a  brief  outHne  of  their  features 
may  be  of  service  at  this  point. 

The  lake  plain  has  its  most  extensive  development  in  Clii-  ^  ,^a  ^  rk^*'' 
cago  and  its  immediate  borders  as  far  north  as  Winnetka.     It  \        u 
extends  back  some  twelve  to  fifteen  nii.les  from  the  lake,^^\^th  a   i 
general  southward  and  westward  rise, '^tQp -elevation  averagmg  ' 
about  ten  feet  at  the  border  of  Lake  Michigan  and  about  fifty 
feet  at  the  upper  beach.    This  plain  is  continued  into  Indiana,  but 
is  greatlv  concealed  by  dunes.     North  from  Waukegan  there  is 
a  narrow  plain  bordering  the  lake,  whose  elevation  is  but  twelve 
to  thirts^  feet  above  the  present  lake  level. 

The  portion  of  the  shore  of  Lake  Michigan  between  Win-l  , 
netka  and  Waukegan  is  occupied  by  one  of  the  ridges  of  the  Lake  { 
Border  morainic  system,  and  the  erosion  of  this  ridge  by  the  lake  ' 
gives  the  high  banks  which  are  present  in  that  section.    Between  ■ 
this  ridge  and  the  Desplaines  River  there  are  a  series  of  till  ridges 
separated  by  narrow  plains!^  The  ridges  rise  to  a  heig-ht  of  lOO  to 

Explanation  of  Glacial  Map  of  Chieaqo  and  Vicinity. — On 
this  map  an  attempt  is  made  to  give  a  ])ird's-eye  view  of  the  area 
])y  means  of  broken  profiles.  The  moraines  appear  with  imdulat- 
ing  contour,  the  plains  with  straight  lines,  the  l)eaclies  wifli  abrupt, 
step-like  descent  of  the  plain.  Striae  are  indicated  bv  arrows  and 
represent  bearings  accurately.  Some  confusion  of  dunes  with 
moraines  may  arise  if  it  is  not  borne  in  mind  that  the  belt  of  ridges 
bordering  Lake  Michigan  in  Lake  County,  Indiana,  consists  of 
sand  dunes.  The  dunes  arc  found  for  cicfht  to  twelve  miles  south 
from  the  lake  in  that  county.  The  ])ars  in  Cook  County,  Illinois, 
also  are  to  be  distinguished  from  the  moraines.  They  are  much 
lower  and  narrower  ridges,  as  s^hown  in  the  discussion. 
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125  fed  above  the  lake  and  the  plains  from  60  to  90  feet  or  more. 
Jl^he  general  elevation  is,  therefore,  higher  than  in  the  lake  j)lain 
bordering  the  city  of  Chicago. 

The  (Hstrict  between  the  l)es  Plaines  and  i^'ox  Rivers  in  Lake, 
northwestern  C^ook  and  Dii  l*age  Counties,  is  largely  occupied  by 
the  X'alparaiso  moraine.  This  moraine  is  interrupted  by  the 
Chicago  outlet  in  southwestern  Cook  and  northern  Will  Counties. 
Kast  from  this  outlet  it  is  developed  along  the  watershed  between 
the  Kankakee  River  and  Lake  Michigan  in  southern  Cook  and 
eastern  Will  Counties  and  continues  thence  eastward,  swinging 
graduallv  to  the  north  around  the  head  of  Lake  Michigan. 
^  The  highest  j^oints  on  the  \'alparaiso  moraine  are  founil  in 

..  southern  Lake  and  northwestern  Cook  Counties.  One  of  these, 
ju.st  east  of  the  village  of  \'olo,  stands  913  feet,  and  one  in  the 
northwest  section  of  Cook  County  stands  910  feet  above  tide,  as 
determined  by  the  ]'»arometric  survey  under  Professor  Rolfe. 
Much  of  the  crest  of  the  moraine  in  the  southwestern  part  of  Lake 
County  rises  above  850  feet.  In  northwestern  Lake  County  and 
in  northwestern  Cook  County  it  rises  generally  above  800  feet 
and  a  few  i)oints  exceed  850  feet.  In  Du  Page  County  the  crest 
is  generally  about  750  feet.  In  Will  County  a  few  points  rise  above 
800  feet,  but  the  general  elevati<.)n  is  not  much  above  750  feet, 
and  this  elevation  is  maintained  eastward  about  to  Valparaiso, 
Tnd.,  where  th.e  moraine  rises  above  800  feel  and  continues  with 
an  elevation  of  800  to  ()Oo  feet  from  that  ])oinl  to  the  borders  of 
the  Si.  l()se])h  River  in  Micliigan. 

r^roni  the  X'alparaiso  moraine  there  is  less  descent  lt)ward 
the  I'ox  River  N'alley  than  toward  Lake  Michigan,  the  elevation 
of  the  inunediate  border  of  tlie  valley  being  730  to  775  feet  in 
Lake  County  and  yixi  to  750  feet  on  the  borders  of  C<^ok  and 
Kane  Counties,  lint  U])on  ap])roacliing  the  I  )es  Plaines  River  the 
district  ont^^ide  tlie  moraine  becomes  about  as  low  as  that  along 
the  lake,  and  tlie  immediate  valle\s  (^f  the  Des  Plaines  and  Kan- 
kakee, in  Will  County,  are  lower  tlian  the  lake  surface,  h'arther 
east  the  district  outside  tlie  moraine  readies  an  elevation  higher 
than  tile  lal<e  level,  the  altitude  of  the   Kankakee  marsh  at  the 

Explanation  of  Profile  Sections-  Tlie  ])rorile  sections  given 
in  i^late  4  are  ba>ed  uixni  rlie  railway  surveys  along  six  lines  radi- 
aiiiiLT  <>ut  from  Chicauo.  The  distance  to  rock  is  shown  bv  a 
series  of  well  boring-  .'il«)ng  eacli  line,  in  cases  where  rock  is  not 
struck  tile  dcplli  .»f  well  is  in<licatetl.  The  vertical  scale  being 
about  ihirtN  times  the  horizontal,  the  reliefs  of  the  region  are  sufli- 
cienib   well  outlined  t<>  be  readilv  seen. 
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State  line  being  about  forty  to  fifty  feet,  and  its  eastern  end,  near 

South  Bend,  fully  loo  feet  higher  than  the  lake.  ,         ^; ,  \" 

The  lake  outlet  trenches  the  Valparaiso  moraine  to  a  level  '  ^' 
about  as  low  as  the  surface  of  Lake  Michigan,  with  a  valley  nearly; 
a  mile  in  average  width.    This  is  the  only  drainage  line  crossing' 
the  Valparaiso  moraine  in  Illinois  and  no  drainage  line  crosses^ 
the  moraine  in  Indiana,  though  it  is  crossed  by  the  St.  Joseph 
River  just  north  of  the  Indiana  line  between  Niles  and  Berrien 
Springs  in  Michigan. 

Some  of  the  features  just  discussed  are  well  represented  on 
the  reduced  topographic  map  accompanying  this  paper.  But 
the  large  map  sheets  of  the  United  States  (xeological  Survey 
should  be  consulted  for  the  full  representation  of  characteristic 
features  of  the  plain,  the  outlet,  and  the  Valparaiso  moraine.  It 
is  to  be  hoped  that  the  map  sheets  of  the  entire  State,  which  Pro- 
fessor Rolfe  has  prepared,  may  s(.x)n  be  ]")ublished,  since  they 
bring  out  clearly  the  main  physiographic  features. 
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TUK  VALPARAISO  .MORAIXK  L\  ILLINOIS. 

THE    MORAINK. 

Distribution. —  At  the  Illinois  and  Wisconsin  line  ami  for 
sonic  thirty  miles  southward  the  Valparaiso  moraine  is  so  closely 
associated  in  its  outer  or  west  border  with  earlier  moraines  that 
that  border  is  not  clearly  outlined.  Just  south  of  Elgin  the  mo- 
raine first  becomes  distinct,  its  course  there  becoming  east  of 
south,  while  the  earlier  moraines  bear  west  of  south.  It  covers  the 
lake  region  of  western  Lake  and  eastern  McHenry  Counties, 
its  eastern  border  in  Lake  County  being  nearly  coincident  with 
that  of  the  svstem  of  small  lakes,  and  sh'Hitlv  cast  of  the  water 
parting  between  the  Fox  and  Des  Plaines  Rivers. 

In  Cook  and  Du  Page  Counties  the  moraine  has  a  breadth  of 
nof:  less  tlian  ten  miles  and  in  places  readies  fifteen  miles,  its  inner 
border  being  somewliat  irregular.  In  nortliern  DuPage  County 
it  lies  entirely  within  the  limits  of  the  county,  but  farther  south  it 
encroaches  on  western  Cook  County,  the  inner  border  at  the  * 
Des  Plaines  River  being  about  four  miles  east  of  the  county  line. 
The  outer  border  from  Wayne  to  Turner  Junction  lies  just  east 
of  tlie  Chicago  and  Northwestern  railroad.  Sonth  fn^n  Turner 
Jtmction  the  West  Du  Page  River  follows  tlie  border.  In  soutli- 
ern  Du  Pago  County  tliere  is  a  separation  into  ru<lely  i-jarnllel 
ridges  between  which  are  lowlands,  whicli  are  utilized  bv  tlie 
southward  flowing  streams.  East  Du  Page  River  and  Salt 
Creek.  Near  the  south  part  of  Du  Pai^e  County  the  Pa^t  Du 
l\'ige  is  forced  to  turn  westward  into  the  West  Du  Page,  for  the 
ridges  which  are  separate  in  Du  Page  County  coalesce  in  north- 
ern Will  County.  Salt  Creek  has,  in  its  lower  course,  left  its  (^Id 
vallev  and  cut  a  new  one  eastward  throuHi  Proviso  Townshii>. 
Cook  County,  to  the  Des  l^laines.  The  old  vallev  pa.sses  south- 
ward throngh  the  western  part  of  Lyons  Townshi]\  almost  in  line 
with  the  upper  portion  of  Salt  Creek  \\alley,  crossing  the  Chicago, 
Purlington  and  Ouincv  Railwav  west  of  Western  Sprin«j-^,  an<l 
joining  the  Des  Plaines  about  seven  miles  beknv  the  jMxsetit 
mouth  of  the  creek. 

Through  Will  and  southern  Cook  Comities  the  moraine  ha^ 
a  southeasterly  course.     Its  inner  border  is  nearlv  parallel  wil'i 
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the  shore  of  Lake  Michigan  and  distant  from  it  about  twelve 
miles.  The  Des  Plaines  River  enters  this  moraine  near  Mt.  Forest 
and  the  other  lake  outlet,  known  as  "the  Sag,"  enters  it  about  five 
miles  east  of  Sag  Bridge.  Between  Mt.  Forest  and  the  Sag  out- 
let the  moraine  covers  an  island  situated  between  the  outlets  of 
Lake  Chicago.  The  main  part  of  the  moraine  crosses  the  Des 
Plaines  between  Lemont  and  Joliet  and  thence,  continuing  south 
of  east,  its  crest  passes  near  Frankfort  and  Monee  and  enters  Indi- 
ana from  southeastern  Will  County.  There  is  a  somewhat  distinct 
outer  belt  following  the  divide  between  the  Des  Plaines  and  Du 
Page  southward  past  Joliet  and  crossing  the  Des  Plaines  three  to 
five  miles  below  that  city.  This  belt,  east  from  the  Des  Plaines,  is 
in  places  distinct  from  the  main  belt,  but  scarcely  merits  a  separ- 
ate name,  since  it  is  so  generally  united  with  that  belt.  Where 
distinct  it  is  about  two  miles  in  width.  Throughout  much  of  the 
interval  between  the  Des  Plaines  and  the  Indiana  line  this  outer 
belt  is  nearly  parallel  with  the  Kankakee  River  and  distant  from  it 
about  ten  miles.  Near  the  Indiana  line  its  border  approaches  the 
Kankakee  and  in  Indiana,  follows  closely  the  north  side  of  the 
marsh  drained  by  the  Kankakee. 

Relief. — The  crest  of  the  Valparaiso  moraine  is  much  higher 
than  its  outer  and  inner  borders,  but  the  moraine  has  such  broad 
slopes  that  it  has  not  a  bold  relief  on  either  face.  The  following 
table  of  elevations  is  taken  from  the  profiles  of  several  of  the  rail- 
ways which  cross  the  moraine. 

TABLE  OF  ELEVATIONS  ON  VALPARAISO  MORAINE. 

Railroad.  Inner  Border.  Crest.       Outer  Border. 

E.  J.  &  E.,  in  Lake  County 720  feet.        880  feet.        770  feet. 

Wisconsin  Central 683     ** 

C,  M.  &  St.  P 646     '• 

C.  &  X.  W.  (Wis.  div.; 650    - 

C  &  N.  W.  (Omaha  div.) 641     " 

C,  B.  &  Q 646    '• 

Wabash 665     " 

C,  R.  I.  &P 630     ' 

111.  Central 650    " 

C.  &  E.  1 632    *• 

(i)  Outer  border  of  main  ridge. 

All  of  the  above  lines  cross  the  highest  part  of  the  moraine 
in  their  respective  latitudes,  except  the  Wabasli,  Chicago,  Rock 


823  ' 

778 

812  ' 

768 

867  • 

772 

760  • 

750 

763  • 

700 

712  ' 

680 

(I) 

725  " 

680 

(I) 

806  ' 

710 

777    ' 

713 
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Island  and  Pacific,  and  the  Omaha  division  of  the  Chicago  and 
Northwestern.  These  Hnes  cross  low  points  in  tlic  crest,  twenty- 
five  to  fifty  feet  lower  than  the  general  altitude  of  neighboring 
portions.  The  highest  parts  of  the  crest  in  Illinois,  as  noted  above, 
are  in  northwestern  Cook  and  southwestern  Lake  Counties,  and 
stand  about  900  feet  above  tide. 

Surface  Contours, — The  Valparaiso  niorainic  system  pre- 
sents notable  variations  in  surface  contour,  even  in  the  short  sec- 
tion that  lies  within  the  State  of  Illinois.  -^Vi^he  nortli,  in  Lake 
County,  there  are  numerous  basins  occupying  an  area  ranging 
from  a  few  acres  up  to  several  square  miles  each,  and  containing 
lakes  or  marshes.  They  are  scattered  over  the  slopes  of  the  mo- 
raine, indenting  its  surface  to  depths  of  twenty-five  to  fifty  feet 
or  more.  Basins  become  rare  upon  passing  southward  into  Cook 
County  and  the  moraine  is  comparatively  free  from  them  througli- 
out  the  remainder  of  its  course  in  Illinois.  The  few  which  occur 
are  very  small  and  shallow.  These  basins,  with  their  lakelets,  add 
greatly  to  the  beauty  of  the  scenery  of  Lake  County,  furnishing 
attractive  sites  for  summer  residences  and  for  camping  grounds. 
Among  the  lakes  there  are  knolls  and  irregular  ridges,  with  gentle 
slope,  ranging  in  height  from  ten  feet  or  less  up  to  about  fifty 
feet.  The  moraine  has  also  a  well-defined  crest  line  in  a  ridge 
twenty  to  forty  feet  higher  than  the  border  tracts  and  a  mile  or 
less  in  width,  which  leads  soutliward,  with  a  somewhat  winding 
course,  through  the  western  part  of  Lake  County,  forming  the 
water  parting  between  Fox  and  \)^^  IMaines  Rivers. 

Passing  south  into  Cook  County  tlie  crest  line  continues  as 
definite  as  in  Lake  County.  To  the  east  of  the  crest  line  there 
are  only  gentle  swells  seldom  more  than  filieen  feet  in  height  and 
a  rapid  descent  to  the  plain  l>ordering  the  l)es  IMaines.  To  the 
west  of  the  crest  line  there  is  an  irregular  network  of  ridges  and 
knolls,  inclosing  win(hng  sloughs.  The  height  of  these  knolls  and 
ridges  ranges  from  ten  or  fifteen  feet  up  to  fully  fifty  feet.  Con- 
tinuing south  across  Du  Page  County  the  ridges  tend  to  a  paral- 
lelism with  the  crest  and  the  sloughs  become  less  conspicuous. 
This  toi)C)grai)'hy  alsi^  characterizes  the  portion  of  the  moraine  in 
Will  County.  In  the  latter  county  the  tendency  to  a  parallel  ar- 
rangement of  the  ridges  and  of  chains  of  knolls  is  very  marked. 
Throughoiu  the  course,  in  Du  Page  and  Will  Comities  the  inner 
slope  has  a  milder  exi)ression  than  the  crest  or  outer  slope,  though 
the  contrast  is  scarcely  so  striking  as  in  Cook  County. 

The  (Outlying  belt  in  Will  County  carries  low  knolls  twenty 
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feet  or  less  in  heig^ht.  There  is  not  so  well-defined  ridging  as  in 
the  main  belt.  Though  the  undulation  is  not  sharp,  it  is  sufficient 
to  give  this  belt  a  strong  contrast  to  the  very  smooth  till  plain 
which  borders  it  on  the  south.  The  contrast  with  the  till  plain  on 
the  north  is  not  so  striking,  for  that  plain  is  dotted  with  low  swells 
ten  feet  or  more  in  height. 

Thickness  of  the  Drift. — Situated  as  the  Valparaiso  moraine 
is  in  a  district  over  which  there  have  probably  been  several  suc- 
cessive ice  advances  with  intervening  recessions,  the  drift  can 
scarcely  be  expected  to  belong  solely  to  tlie  advance  which  formed 
this  moraine.  Jt  is  known  that  remnants  of  the  partially  ce- 
mented sheets  of  the  oldest  stages  of  glaciation  are  present. 
There  is  probably  present  also  a  considerable  amount  of  drift  of 
the  Early  Wisconsin  stage.  The  drift  of  the  Early  Wisconsin 
stage  is  so  similar  to  that  of  the  Valparaiso  moraine  that  it  is 
doubtful  if  it  can  be  readily  distinguished  from  it.  lliere  does 
not  appear  to  be  a  well-defined  soil  horizon  at  the  base  of  the  Val- 
paraiso sheet  to  mark  the  line  of  junction  such  as  occurs  under 
wide  areas  at  the  base  of  the  Early  Wisconsin  drift.  The  thick- 
ness of  the  Valparaiso  drift  sheet  can  perhaps  be  best  estimated 
l)y  the  relief,  for  it  can  scarcely  be  assumed  to  exceed  greatly  the 
measure  of  the  outer  border  relief  of  the  moraine.  The  relief  on 
that  border  is  estimated  to  average  about  sixty-five  feet.  The 
average  thickness  is  probably  even  less  than  the  relief,  since  the 
sheet  is  markedly  thinner  on  the  borders  of  the  moraine  than  on  its 
crest. 

The  combined  thickness  of  the  several  sheets  of  drift  here  rep- 
resented is  also  difficult  to  determine  from  the  fact  that  the  under- 
lying rock  surface  is  very  uneven.  In  Cook  County  alone  the  rock 
surface  is  known  to  range  from  about  lOO  feet  above  the  level 
of  Lake  Michigan  to  more  than  lOO  feet  below  the  surface  of  the 
lake.  In  the  table  of  thickness  of  drift  which  follows,  the  older 
deposits  as  well  as  those  of  the  Valparaiso  moraine  are  included. 
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List  of  deep  borings  along  the  Valparaiso  Moraine  in  Lake,  Cook, 
Page  and  Will  Counties  . 


1. 
'i. 
3. 

4. 

0. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2:3. 
24. 
25. 
2«. 
27. 
2S. 
29. 
M), 
M, 
32. 

34. 

3o. 
3H. 
37. 
3S. 
3'J. 
40. 


At  Ivanhoe,  on  crest 

Xear  Lake  Zurich,  on  crost 

At  Lake  Zurich,  20  to  30  feet  below  crobt 

Hainesville,  near  crest 

Gilmer,  near  crest 

Crest,  east  of  Waucouda 

t'rest,  south  of  Barringtou 

liarrington,  40  to  45  feet  below  crest 

East  of  Elgin,  near  crest 220 

L'alatine  and  vicinity 100 

Xear  Schaumberg,  along  crest 

.Arlington  Heights,  about  150  feet  below 

crest  

North  of  Arlington  Heights,  20  to  30  feet 

above  station 

Near  Spaulding,  about  50  feet  below  crest 

Bartlett,  10  to  20  feet  below  crest 

Ontarioville,  near  crest 

Roselle,  about  50  feet  below  crest 

Crest  south  of  Bloomingdale 

Itasca 

Bensenville 

Elmhurst 

Elmhurst  Quarry 

Turner  Junction 

Quarries  near  Napervilk- 

Crest  east  of  Naperville 

Downers  Grove 

Crest  east  of  Downers  Grove 

Near  Clarendon  Hilla 

Crest  northwest  of  Lemont 

Crest  of  moraine  east  of  Lockport 

Near  Spencer 

Crest  near  Frankfurt 

Hickory  Creek,  near  Frankfort 

Sec.  13,  Tp.  35,  K.  XII  E 

Monee,  on  crest 

Crest  near  Goodeuow 

Heecher 

Sec.  II.  Tp.  34,  K,  XIV  E 

rhicagc>  Heights 

Quarry  1  Mi.  eiist  of  Chicago  Heights 


<( 


•  < 


4< 


.< 


»< 


.( 


(• 


Thickness 

of 

Drift 

290   feet 
267+ 
240  + 
287  + 
213-f 
230 -f 
315+ 
254 
240 
.170  + 
190  + 

128 


190 
120 
100  + 
140  + 
100  + 
162 

72  + 

97 

98 
Trace 
116 
Trace 
115  + 
113  + 
159 
1G0  + 
150 
115+ 

81 

135  + 
Traci' 

180  + 
112  + 
10G  + 
10G  + 
30 
Trace 


Approximato 
Klfvatioii 
af'OVH  Till**. 

800  feet 


4. 


4 . 


iK)0 
880 
880 
820 
850 
850 
818 

I'iO 

825 

700 


725  »* 


770 

i. 

800 

4 . 

815 

b  • 

770 

(• 

MM) 

t  . 

692 

(. 

677 

t. 

6SS 

.  ft 

660 

4  . 

7r.5 

1  • 

700 

ft  • 

740 

•  « 

720 

4  • 

730 

ft  ft 

755 

•  ft 

740 

ft  . 

725 

ft. 

710 

ft  ft 

7sO 

ft  ft 

730 

ft  • 

760 

ft  ft 

8(M 

ft  ft 

780 

ft  ft 

720 

ft  ft 

720 

ft  ft 

()90 

ft  ft 

66.3 

<  ft 
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Structure.  — The  drift  of  the  Valparaiso  sheet,  together  with 
that  of  the  Early  Wisconsin,  which  underlies  it,  consists  mainly 
of  a  soft  blue  till,  easily  penetrated  by  the  spade  or  auger.  With 
the  till  there  are  local  deposits  of  sand  or  gravel,  which  collect  the 
water  that  supplies  wells.  There  are  also  a  few  places  in  which 
the  deposits  of  sand  and  gravel  occupy  nearly  the  entire  drift 
section.  In  following  the  moraine  through  Northeastern  Illinois 
there  will  be  found  occasional  townships  in  which  the  till,  which 
is  a  poor  source  for  water  because  of  its  compact  matrix,  is  not  ac- 
companied by  a  sufficient  amount  of  sand  or  gravel  to  furnish  water 
for  strong  wells,  while  in  adjoining  townships  no  difficulty  may 
be  experienced  in  obtaining  water.  It  is  more  often  found  neces- 
sary to  drill  wells  to  great  depths  in  eastern  and  northern  Du 
Page,  northwestern  Cook  and  southern  Lake  Counties  than  else- 
where along  the  moraine  in  Illinois,  many  wells  in  that  district 
being  more  than  150  feet  in  depth.  In  southern  Du  Page  County, 
betAveen  the  east  and  west  branches  of  Du  Page  River,  the  drift 
to  a  depth  of  fifty'  to  sixty  feet  or  more  (the  depth  reached  by  the 
deep  wells)  is  mainly  sand  and  gravel,  this  being  an  unusually 
gravelly  part  of  the  moraine.  In  Will  County  wells  seldom  reach 
a  depth  of  100  feet  because  of  the  abundance  of  water-bearing  sand 
or  gravel  at  less  depth. 

In  collecting  well  records  there  is,  T  find  upon  examining  my 
notes,  a  larger  proportion  showing  exceptional  than  normal  con- 
ditions, it  being  natural  to  pass  over  the  usual  section  after  it  is 
once  noted  without  collecting  further  records.  This  sliould  be 
borne  in  mind  when  examining  the  specific  well  records  given 
below.  Scores  of  wells  were  found  which  show  a  section  about  as 
follows:  At  surface  ten  to  twelve  feet  of  pebbly  yellow  till,  be- 
neath whidh  is  a  soft  blue  till  extending  to  the  water  bed  of  sand 
or  gravel  at  depths  ranging  from  twenty-five  feet  to  150  feet  or 
more.  If  a  well  is  carried  to  a  depth  much  beyond  150  feet  it  is 
usual  to  pass  out  of  the  blue  till  into  a  hard  brown  till,  unless  rock- 
is  reached.  This  hard  till  presumably  belongs  to  one  of  the  ear- 
liest invasions  of  the  ice.  In  a  few  cases  great  depths  of  sand 
have  been  found  beneath  the  blue  till,  as  noted  below.  The  sec- 
tions of  wells  here  given  include  the  deepest  which  came  to  mv 
notice. 


32  CHICAC.O    ACADEMY    OK    SCIENCES. 

S.  J-  Lewis,  a  well  driller,  of  Klpn,  111.,  reports  a  well  about 
one  mile  cast  of  Lake  Ziiricli,  in  Lake  County  (in  Sec.  20,  T.  43 
X.,  R.  10  E.),  which  has  the  following  section: 

1.  Yellow,  pebbly  clay 12  feet 

2.  Grayish-blue,  pebbly  clay 88 

3.  Fine,  gray  sand I07 


Depth 297  feet 

Altitude  of  well  mouth  about  900  feet  A,  T. 

Mr.  T^ewis  reports  three  wells  near  Lake  Zurich  which  ob- 
tain water  in  j^ravel  beneath  the  blue  till  at  138.  140  and  150  feet, 
respectively.  Xear  ITainesville,  in  Sec.  28,  T.  45  X..  R.  to  E.,  he 
reports  a  borinjir  to  have  reached  the  bottom  of  the  blue  till  at  120 
feet.  r>elow  this  till  is  sand  for  a  depth  of  167  feet.  The  sand 
yielded  an  abundance  of  water,  but  was  too  fine  to  be  screened  by 
the  strainer  and  no  well  could  be  obtained.  X'^ear  Gilmer,  in  Sec. 
3,  T.  4.:^,  R.  TO  E..  Mr.  Lewis  made  a  well  which  penetrates  stony 
clays  120  feet  and  sand  93  feet,  obtain  in  <2:  water  in  coarse  sand  at 
a  depth  of  2T3  feet.  For  a  mile  (^r  more  east  of  Gilmer  wells  are 
obtained  in  .caravel  beneath  blue  till  at  a  depth  of  75  to  too  feet,  but 
occasionally  the  blue  till  extends  to  a  depth  of  t6o  feet.  Tn  Rar- 
rincfton  Township,  Cook  County,  T.  42  X^..  R.  0  E.,  wells  usually 
penctrati'  ^oft  blue  till  to  a  depth  of  too  to  T40  feet  and  occasion- 
ally 200  feet  before  reachincT  a  water  bearin.Gf  c^rayel  or  a  harder 

tin. 

Mr.  W.  Spumer,  of  Lake  Zurich,  who  has  had  some  exi)eri- 
eiice  in  borincij'  tubular  wells,  furnished  the  followint^  section  of  Ills 
own  well  near  Lake  Zurich,  in  Sec.  17.  T.  43,  R.  0  E. : 

T.  Yellow,  pebbly  clay to  foct 

2.  Grayisli-blno,  ])el)l>ly  day.  about i^^o    " 

3.  Saiul     :n(1    bliu-.    i»r!»:»ly    flay     in    allcrnato   layers    of   varion^ 

tliirknoNNCs (x)    " 

4.  Sand,  bcconiintr  coar^^c  an<l  trravclly  at  bott(»m 43    " 

Depth .   240  foci 

Mr.  Spumer  reports  that  a  borinir  at  Tyanhoe,  See.  22,  T.  44. 
R.  <i  v.,  strikes  rock  at  200  feet.  A  well  tliree  milo^  soutlioa^t  of 
Wauconda.  on  the  inrtoluT  Estate,  Sec.  32.  T.  44.  R.  to  K..  is 
n-pr)rt(d  by  Mr.  Spumer  to  haye  the  following::  section: 
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1.  Yellow,  pebbly  clay •  • 12  feet 

2.  Gravel 2-3     '* 

3.  Blue,  pebbly  clay,  with  sand  pockets 100    ** 

4.  Sand  and  reddish,  pebbly  clay,  in  alternate  layers,  each  10 — 15 

feet 107    •' 

5.  Whitish,  sandy  clay • 4    *' 

6.  Sand  and  gravel 3    *' 

Depth 230  feet 

Mr.  Spumcr  estimates  the  depth  of  the  blue  till  along  the 
divide  between  the  Fox  and  Des  IMaines  Rivers  in  southern  Lake 
County  to  be  125  to  150  feet  and  wells  occasionally  obtain  water 
in  gravel  immediately  l)eneath  this  till. 

Mr.  William  McWendle,  a  well  borer  at  Oak  Glen,  reports 
two  wells  at  Barrington  that  strike  rock  at  254  and  250  feet,  re- 
spectively. To  a  depth  of  about  r6o  feet  in  each  well  the  drift  is 
mainly  a  soft  blue  till.  Considerable  cobble  was  encountered  at 
this  depth.  Below  the  col)l)le  is  a  lighter  colored  clay  harder  and 
more  pebbly  than  the  blue  clay  and  apparently  belonging  to  an 
older  drift  sheet. 

Mr.  A.  W.  \'an  Dervolgan,  of  Batavia,  reports  the  following 
section  of  a  boring  on  tlic  crest  of  the  moraine  south  of  Barring- 
ton,  in  Sec.  22,  Barringtown  Township,  which  is  the  thickest  sec- 
tion of  drift  yet  noted  in  the  Chicago  Area : 

1.  Yellow  and  blue,  pebbly  clays,  about 160  feet 

2.  Quicksand,  about • 15    ** 

3.  Reddish,  pel)bly  clay,  hard  and  dry,  about 140    *' 

Depth 315  feet 

The  well  was  abandoned  without  reaching  tlie  bottom  of 
the  drift  and  a  second  boring  was  made  only  five  rods  distant 
from  it,  which  furnishes  a  good  supply  of  water  at  170  feet. 

Mr.  M.  Sneil)le,  of  Palatine,  has  found  in  his  experience  as  a 
well  borer  that  the  yellow  surface  clays  in  tlie  vicinity  of  that  vil- 
lage vary  in  depth  from  six  to  fifteen  feet  and  that  tlie  blue  bowlder 
clay  is  100  to  125  feet  in  depth.  He  usually  finds  sand  or  gravel 
beneath  the  blue  clay  and  here  obtains  the  wells,  but  occasionally 
a  thin  bed  of  cemented  gravel  is  penetrated  or  limestcMie  is  en- 
tered just  below  the  blue  clay  before  obtaining  a  well.  In  sev- 
eral instances  he  has  reached  the  bottom  of  the  drift  at  150  to  165 
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feet  and  in  one  place,  near  Palatine,  at  lOO  feet.  But  it  s^hould 
he  home  in  mind  that  the  surface  elevation  in  the  vicinity  of  Pala- 
tine is  at  least  lOO  feet  helow  the  crest  of  the  ridge  in  Rarrington 
Township.  Mr.  Sneihle  has  found  huried  soil  but  once.  Tliis 
was  near  Arlington  Heights,  beneath  blue  bowlder  clay,  at  a 
depth  of  seventy  feet.  The  soil  was  underlain  by  a  pebbly  clay. 
It  contained  bits  of  wood  and  was  of  an  oflFcnsive  odor. 

Mr.  R.  Ryan,  of  P>looniingdale,  in  an  extensive  experience 
as  a  well  borer,  has  fouml  a  buried  soil  but  a  few  times.  He  recol- 
lects its  depth  in  but  one  instance,  in  a  well  in  the  northwestern 
part  of  Schaumberg  Townsbip.  It  occurs  at  135  to  139  feet  below 
the  surface.  It  is  of  a  brownish  black  color  and  has  an  offensive 
odor.     It  is  overlain   bv  blue  bowlder  clav  and   underlain   bv 

•  •  ■* 

(juicksand.  Mr.  Ryan  and  also  otlier  well  borers  have  found 
wood  and  i)eaty  deposits  imbedded  at  slight  depth  beneath  ponds. 
They  are  covered  by  swamp  nuick  and  pebbleless  clays  and 
have  ])robably  been  buried  in  postglacial  times.  Mr.  Ryan  re- 
ports tlie  soft  blue  till  to  have  a  depth  of  100  to  140  feet  in  the 
vicinitv  nf  lUoomingdale,  Schaumberg  and  Wheaton. 

Mr.  1  )ieboId,  a  well  borer  at  Downers  Grove,  reports  a  dej)th 
of  100  to  IT^  feet  of  blue  bcnvlder  clav  in  the  vicinitv  of  Downers 
Grove,  Clarendon  Hills  and  Tlinsdale.  Mr.  Diebold  furnished 
the  following  section  of  a  well  at  a  brick  vard  on  the  crest  of  the 
moranie  three  miles  east  of  Downers  Grove: 

T.  Yellow  day  Cpobbly) 7  t«)  8  fcot 

2.  Grayish-hluo,  pebbly  clay i  u    *' 

3.  Fine,  blue  sand .v)    "" 

4.  Limestone jo    " 


• 


Depth   of  drift. I5()  feel 

Air.  l")iebold  has  fn'(|u<.'nlly  found  a  blue  sand  ])ciK"ath  tlic 
blue  bowldiT  clay  in  that  vieinitx".  and  if  this  is  not  ]>rcscnl  tluMV 
is  usuallv  wliile  sand  or  ^nivrl  lu-ncaili  tlk*  blue  clav  a:id  ovcrlx- 
ing  tlie  rock. 

r.nrings  near  hlast  Du  l*age  Kivrr  strike  roek  :\\  !«>«•  fert  «•!- 
less,  .'md  tlie  sand  and  gravel  v.'ln'c]'  niitlerlie  \]\c  l»hu'  .'k'lv  .'tre 
but  a  few  feel  in  depth. 

Till'  structure  <»t  the  drift  along  llie  bhitTs  i^\  ihe  1  )eN  riaine> 
i-^  well  exposed  :U  several  i>oints  between  Lctiiont  and  |.»liet. 
Th(M-e  a])pears  tn  be  nuicli  more  sau'l  and  gravel  tlian  i^  sMnwn  hv 
well   >eeti'»ns  on   tlic  upland^,     'j'liore  is,   Ihjwover.   con>i.Kr:ible 
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till  exposed  in  the  east  bluff.  Just  below  Lemont  a  blue  till  rests 
immediately  on  the  limestone,  but  frequently  in  that  locality  there 
is  sand  or  gravel  at  the  base  of  the  drift.  In  the  west  bluff,  oppo- 
site Lemont,  there  are  large  accumulations  of  sand,  gravel  and 
cobble,  in  portions  of  which  bowlders  and  bowlderets  are  im- 
bedded, while  in  other  portions  assorting  is  quite  perfect.  Tliere 
are  also  places  where  a  very  fine,  partially  cemented,  sand,  almost 
as  fine  as  loess,  caps  the  deposit. 

In  the  portion  of  tlie  moraine  cast  of  the  Dcs  Plaines  River 
the  yellow  clay  has  a  depth  of  about  ten  feet.  It  is  underlain  by 
a  grayish-blue  bowlder  clay,  which  carries  a  sufficient  number 
of  water-bearing  veins  to  furnish  abjimdance  of  water  for  wells. 
There  is  less  difficulty  experienced  in  getting  good  wells  at  slight 
depth  here  than  in  the  portion  of  the  moraine  west  of  the  Des 
Plaines  River.  There  are  very  few  tubular  wells  and  these  seldom 
exceed  seventy-five  feet  in  depth,  while  tlie  majority  of  those  along 
the  crest  of  the  moraine  have  a  depth  of  but  forty  to  sixty-five 
feet.  Consequently  there  is  a  less  complete  knowledge  of  the 
deeper  structure  of  the  drift  than  on  the  portion  west  of  the  Des 
Plaines  River.  The  following  represent  the  cleepest  wells  of  which 
sections  were  obtained : 

At  Beecher  Station  a  well  106  feet  in  depth  is  principally 
in  blue  bowlder  clay  and  obtains  water  in  a  gravel  at  the  depth 
mentioned. 

On  the  crest  of  the  moraine  at  C.  L.  Pease's  residence,  one 
mile  north  of  Goodenow,  a  well  112  feet  in  depth  is  in  blue 
bowlder  clay  to  the  water-bearing  gravel  at  bottom. 

J.  O.  Piepenbrink,  Section  11,  Crete  Townsliip,  has  a  well 
106  feet  in  depth,  which  has  the  following  section: 

1.  Yellow,  pebbly  clay,  of  reddish  cast 20  feet 

2.  Grayish-blue,  pebbly  clay 85    ** 

3.  Coarse  sand I    " 

Depth io()  feet 

Mr.  Piepenbrink  finds  the  blue  clay  less  pebbly  than  the 
yellow  clay  and  the  blue  clay  varies  greatly  in  hardness  in  differ- 
ent wells  on  his  farm  and  also  varies  at  different  depths  in  the 
same  well. 

In  the  village  of  Crete  nearly  all  the  wells  enter  sand  at  slight 
deptli,  and  cellars  are  frequently  drained  by  boring  a  few  feet  in 
their  bottoms  to  a  dry  sand,  which  absorbs  their  water.     The 
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following  section  of  a  well  in  Sec.  8,  Crete  Township,  is  represent- 
ative : 

1.  Yellow,  pebbly  clay • ^5  feet 

2.  Blue,  pebbly  clay. . .  •  • ^ 

3.  Dry  sand • 

4.  Quicksand  and  water . . .  • •     1/ 

Depth • 52  feet 

In  some  wells  the  sand  lies  within  ten  feet  of  the  surface  and 
has  no  blue  clay  above  it. 

The  following  sections  of  well  borings  near  Spencer  will  il- 
lustrate the  structure  and  show  the  general  thickness  of  drift  in 
that  locality: 

Section  of  well  at  elevator  in  Spencer — 

1.  Yellow,  pebbly  clay • •  •  • 12  to  15  feet 

2.  Blue,  pebbly  clay,  hard  and  dry • 50 

3.  Cemented  sand . .  3  to    4 

4.  Quicksand • • 5  to    6     ' 

5.  Limestone  at  75  feet  (i) 

Section  of  well  two  miles  south  of  Spencer — 

1.  Yellow,  pebbly  clay • 8  feet 

2.  Sand  and  gravel •  • 14 

3.  Blue,  pebbly  clay,  hard  and  dry .......   60 

4.  Limestone  at  82  feet •  . 

Carbonic  acid  gas  has  been  encoimtercd  (jiiite  frcciuently 
in  wells  along  this  moraine.  It  is  usually  found  in  dry  cavities 
in  the  blue  clay  and  is  struck  at  various  depths. 

In  the  outlying  belt  in  Will  County,  from  the  l)es  Plaines 
River  southeastward,  the  thickness  of  the  drift  is  much  less  than 
in  the  main  belt,  being  as  a  rule  between  forty  and  seventy-five 
feet.  There  is  usually  at  surface  ten  to  twenty  feet  of  yellow  till, 
lieneath  this  is  occasionally  found  a  bed  of  sand  or  gravel  of 
.slight  depth,  but  usually  blue  till  immediately  underlies  the  yel- 
low, hi  the  blue  till  beds  of  blue  (|uicks<'ui(l  are  often  struck. 
These  beds  are,  in  this  district,  sometimes  ten  feet  or  more  in 
depth,  and  offer  great  obstruction  to  well-diiruinjjf  <^r  Ix-jriuir. 
.Such  (juicksand  is  not  unconnnon  in  cither  districts  in  Xortheast- 
ern  Illinois.  Wells  are  seldom  obtained  in  it,  though  it  is  full  of 
in    It  is  thought  thut  rook  wus  strui-k  at  the  bottom  of  th«'  well. 
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Vvater,  for  the  reason  that  the  sand  clogs  the  strainer  of  the  pump. 
It  is  also  difficult  to  case  or  wall  a  bored  or  dug  well  in  this  ma- 
terial, it  being  necessary  to  sink  the  wall  or  casing  to  the  bottom 
of  the  sand.  Many  wells  are  carried  through  this  sand  and  a  few 
feet  of  the  underlying  blue  clay  to  a  gravel  bed  or  in  some  instances 
into  underlying  limestone. 

FLOWING    WELLS    (1). 

Palatine  Flowing  Well  District.  — In  the  vicinity  of  Palatine, 
in  northern  Cook  County,  there  is  a  small  district  having  a  radius 
of  about  two  miles  from  the  village  of  Palatine  as  a  center,  where 
flowing  wells  are  obtained.  In  1887  there  were  eight  of  these  wells 
in  the  village  of  Palatine,  and  at  least  twenty-five  in  the  town- 
ship. The  writer  has  obtained  no  later  information  concerning 
tliis  district.  The  depth  of  the  wells  ranges  from  70  to  170  feet, 
the  majority  of  them  being  from  125  to  170  feet  in  depth.  Occa-. 
sionally  a  w^ell  has  struck  two  or  more  veins  from  which  water 
will  flow,  though  usually  there  is  but  one  vein.  The  water  rises 
in  tlie  village  of  Palatine  from  the  three  strongest  wells  about  ten 
feet  above  the  level  of  the  track  at  the  depot.  These  wells  do  not 
ol)tain  water  from  exactly  the  same  depth,  but  are  among  the  deep- 
est wells  in  the  village.  The  head  is  lower  in  the  shallow  wells, 
water  rising  in  some  cases  only  about  five  feet  above  the  level 
of  the  railway  station.  It  was  not  detennined  to  what  height  water 
rises  in  wells  outside  the  village  compared  with  those  in  the  village, 
since  they  are  scattered  widely  and  no  levelings  have  been  made 
between  the  wells.  The  rate  of  discharge  varies  greatly  even  in  the 
village  of  Palatine.  The  strongest  well,  which  is  at  the  cheese 
factory,  lias  a  discharge  of  sixty  gallons  per  minute.  The  other 
wells  in  the  village  flow  but  one  to  six  gallons  per  minute,  and 
the  wells  at  the  farm  houses  outside  the  village  seldom  flow  more 
than  ^vfii  gallons  per  minute.  The  water  is  slightly  chalybeate  in 
every  well  which  was  examined.  The  waters  vary  greatly  in 
hanhiess  in  the  different  wells.  All  the  water,  however,  is  so  hanl 
that  it  is  necessary  to  "break"  it  before  using  it  for  laundry  pur- 
poses. 

There  are  many  deep  wells  in  the  vicinity  of  Palatine  which 
do  not  flow,  even  when  the  surface  level  is  lower  than  tliat  at 
the  flowing  wells.  The  water  suj)ply  is  apparently  from  veins 
whose  collecting  areas  vary  in  altitude,  otherwise  the  water  level 
would  be  more  uniform. 

in    Thest^  rtowin»?  wellH  wcro  flrat  dlscuarted  by  me  In  tho  17th  Annual  Roport 
of  the  U.  8.  Guoloffical  Survey. 
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The  collecting  area  is  thought  to  be  in  the  portion  of  tlic 
moraini*  west  and  nortli  of  Palatine.  The  moraine  west  of  Pala- 
tine attains  an  altitude  of  kx)  to  uo  feet  above  the  station,  and 
the  crest  in  Lake  County  has  nearly  as  great  an  altitude.  ITie 
superficial  drainage  is  very  poor  north  of  Palatine,  on  the  divide 
between  Salt  Creek  and  lUiffalo  Creek,  and  it  i^also  poor  west 
of  Palatine,  for  there  is  no  stream  nearer  than  Fox  River  to  re- 
ceive its  waters.  Conse(juently  mucli  of  the  water  must  evapor- 
ate or  find  outlet  by  underground  passages.  ^Fhere  seems  to  be 
a  sufficient  collecting  area  and  also  a  sufficient  variation  in  altitude 
to  account  for  the  wells  and  the  difference  in  head. 

Salt  Creek  Flowing  Well  District. — South  of  Palatine  Town- 
sliij),  along  Salt  Oeek  and  its  tributaries,  flowing  wells  are  fre- 
rjuently  obtained.  They  differ  but  little  from  springs  which  occur 
along  the  creek.  There  are  at  least  six  sucli  wells  along  a  trib- 
utary of  Salt  Creek  in  the  eastern  part  of  Schaumberg  Town- 
ship (T.  41.  R.  10  E.),  none  of  which  exceed  forty-five  feet  in 
depth.  Those  along  Salt  Creek,  from  Plum  Grove,  in  southern 
Palatine  Townshi]),  to  the  vicinity  of  I%lmhurst,  in  York  Town- 
ship, seldom  exceed  thirty  feet  in  depth. 

In  Itasca  there  are  a  few  flowing  wells  along  a  tributary  of 
Salt  Creek.  Of  these  the  deepest  one  recorded  is  but  twenty- 
eight  feet.  The  water  here  will  rise  not  more  than  three  feet  above 
the  bed  of  the  creek.  Tliis  level  is  sixty-five  to  seventy  feet  lower 
than  the  levt'l  of  llu'  flowing  wells  in  Palatine. 

OCTKR    liORDKU    rilE.NOMENA. 

While  the  ice  sheet  was  forming  the  \'alparaiso  moraine 
there  wt're  streams  of  water  issuing  from  its  t niter  border  and 
escaping  down  the  J  )es  1  *laine<^  Kivcr.  Tlu-se  streams  became  over- 
burdened with  material  derived  from  the  ice  and  in  consequence 
built  np  their  beds  ami  valley  bottoms  to  a  marked  degree.  The 
filling  reached  such  a  stage  that  the  streams  were  in  some  cases 
forcerl  to  find  outlet  across  the  present  interlhivial  tract.  \'alleys 
were  formed  bv  these  streams  wliich  are  now  abandoned  or  occii- 
]>ied  by  insignificant  brooks  1,  i  ). 

I'Yom  the  contoin*  u\:\\^>  ])re])ared  bv  tlie  I'nited  States  Ceo- 
logical  ^nrveN'  it  i^  ])ossible  to  ascertain  the  height  to  which  the 
filling  extended  along  the  lower  i)art  of  the  1  )u  Page  and  the 
])es  1  Maines  and  the  elevation  of  these  abandoned  channels.    I'n^m 

[l!    riMlmps  tln^  vallivvs  Ihmi'  r«*f<'rr«Ml  townc  part ijilly  opcinMl  l)y  Hiil»^rla<'ijil 
stn'jini''  at  tli**  tiiuf  whf-n  the  iip»rain«'   whi»'li  tln'y  ei<>ss  was  (M:.'Mi>i»Ml  l»y  tin* 

l«Jt;  KllCi't. 
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the  Joliet  sheet,  which  includes  sections  of  the  Dcs  Plaines  and 
lower  Dii  Pag^e  Rivers,  immediately  outside  the  Valparaiso  mo- 
raine, it  appears  that  on  the  immediate  border  of  the  moraine  the 
gravel  filling"  reached  an  altitude  approximately  620  feet  A.  T. 
These  gravel  deposits  are  extensive  along  the  Du  Page  River  be- 
low the  junction  of  the  West  and  East  Forks  and  along  the  Des 
Plaines  River  below  Romeo.  Tracing  these  deposits  southward, 
there  is  a  marked  descent,  the  altitude  at  Plainfield  being  scarcely 
610  feet,  at  Grinton  590  feet,  at  Joliet  Mound  580  feet  and  at 
Channahon  570  feet,  a  fall  of  fifty  feet  in  a  distance  of  about 
twentv  miles. 

The  abandoned  valleys  which  connect  the  Des  Plaines  and 
Du  Page  Rivers  are  not  of  the  same  elevation.  The  northermost 
one,  occupied  by  small  streams  which  drain  it  in  opposite  direc- 
tions, each  of  which  is  known  as  Isle  la  Cache  Creek,  leaves  the 
Des  Plaines  opposite  Romeo  and  passes  nearly  directly  westward 
to  the  Du  Page  Valley  just  above  Plainfield.  It  has  an  elevation 
between  600  and  6to  feet  A.  T.  It  opens  out  toward  the  south- 
west into  an  extensive  gravel  plain  near  Plainfield,  iiaving  the 
same  elevation  as  the  channel,  which  was  probably  built  up  in 
part  by  the  current  which  formed  this  valley.  The  valley  is  about 
one-half  mile  in  width  and  is  cut  to  a  level  fortv  to  fiftv  feet  below 
the  bordering  uplands. 

A  second  vallev  leaves  the  Des  Plaines  about  two  miles  south 
from  the  Isle  la  Cache  and  leads  southwestward  to  the  Du  Page, 
entering  that  valley  below  Plainfield.  Its  elevation  is  620  feet,  or 
about  the  elevation  of  the  gravel  deposits  bordering  that  portion 
of  the  Dcs  IMaincs  X^alley  and  somewhat  higher  than  the  deposits 
on  the  Du  Page.  It  is  not  so  large  as  the  Isle  la  Cache  and  prob- 
ablv  was  earlier  abandoned. 

A  third  vallev  leaves  the  Des  Plaines  about  inidwav  between 
Lockport  and  Joliet  and  passes  westward  into  the  Du  Page  Val- 
ley just  above  Grinton.  'Hie  elevation  of  its  chamiel  is  570  to  580 
feet  or  ten  to  twenty  feet  below  the  level  of  the  bordering  gravel 
deposit.  It  is  about  fifty  feet  in  depth  and  nearly  one-half  mile  in 
width.  The  contours  of  its  bluffs  indicate  the  line  of  a  vicrorous 
stream.  This  valley  was  apparently  the  last  of  the  three  to  be 
abandoned. 

The  de])Osits  along  the  Du  I*age  and  Des  Phiines  Rivers  con- 
sist in  tlie  main  of  coarse  gravel  and  c()l)l)le,  nuich  of  the  finer 
material  having  been  swe])t  away  by  the  strong  current.  Excellent 
exposures  are  to  be  seen  in  the  gravel  pits  near  Plainfield  on  the 
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->'J  r^aj^e  and  in  niinierous  small  gravel  pits  alonj:^  the  border  of  the 
'.)*:>  Plaines,  both  above  and  below  Joliet.  One  of  the  largest  on 
tile  I)es  IMaines  is  found  in  an  island-like  remnant  of  the  old 
terrace  known  as  *'Joliet  Mound,"  about  two  miles  below  the  city 
of  Joliet,  on  the  west  side  of  the  river.  At  the  southeast  end  of 
this  mound  the  following  section  is  exposed : 

1.  Surface  coating  of  silty  clay • i  to    4  feet 

2.  Coarse  gravel  and  cobble . 10  to  12 

3.  Sandy  gravel  of  medium  coarseness,  cemented  in  places.   25  to  30 

4.  Fine  sand  or  loam . 4 

5.  Blue,  pebbleless  clay,  laminated,  calcareous.. 8  to  10 

6.  Bowlder  bed.   containing  clay   balls  and  a    sandy,   clay 

matrix,  extending  to  river  level  on  east  side  of  mound, 

but  underlain  at  slight  depth  by  limestone  at  west  side.     5  to  20 

Tt  is  thought  that  the  bowlder  belt  is  a  result  of  interglacial 
erosion  of  a  till  sheet.  The  blue  pebbleless  clay  which  overlies  it 
is  apparently  a  still  water  deposit  formed  perhaps  before  the  ice 
sheet  had  reached  such  a  stage  of  melting  as  to  produce  vigorous 
drainage.  The  upper  member  appears  to  indicate  a  deposit  by  a 
stream  whose  vigor  was  greatest  toward  the  close  of  deposition, 
for  at  the  top  the  cobble  is  swept  almost  free  from  sand.  The 
change,  however,  may  have  been  brought  about  by  a  shifting  of 
the  main  current  of  the  stream,  the  coarse  material  being  dei)Osite(l 
over  portions  of  the  bed  which  had  before  been  outside  the  main 
current. 

The  deposits  of  gravel  along  this  valley  terminate  very  al)- 
ruptly  at  the  south,  near  Channahon,  there  being  only  a  fine  sand 
on  the  plain  in  the  Morris  basin  at  the  head  of  the  Illinois.  This 
feature  is  apparently  due  to  the  ])rescnce  of  a  bodv  of  still  water 
in  the  low  coimtry  about  the  head  of  the  Illinois  River.  The 
region  is  covered  by  sandy  deposits  up  to  a  level  about  575  feet 
A.  T.,  on  the  border  of  which  there  are  in  places  well  defined  beach 
lines.  1'his  lake  had  a  western  outlet  through  the  Marseilles 
moraine  down  the  Illinois.  Its  beaches  are  traceable  a  short  dis- 
tance beyond  Morris.  I'urther  west  the  Ixidy  of  water  became 
narrowed  to  the  width  of  the  Illinois  vallev  and  chamrcd  to  an 
eroding  agent. 

It  is  probable  that  each  of  the  small  tributaries  of  the  Kankakee, 
which  head  in  the  \'alparaiso  moraine,  and  als(^  eastern  tributaries 
of  tlie  Des  IMaines,  were  lines  for  esca])e  of  glacial  waters,  but  the 
writer  has  not  examined  the  vallevs  to  determine  the  effect  of  such 
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waters,  excepting  the  valley  of  Hickory  Creek,  which  enters  the 
Des  Plaines  at  Joliet.  This  valley  has  a  moraine-headed  terrace, 
setting  in  at  the  outer  border  of  the  moraine  in  Sec.  17,  New 
Lenox  Township.  It  has  a  gently  undulating  surface  for  a  mil'  or 
more  out  from  the  border  of  the  moraine;  its  surface  then  becomes 
plain.  This  gravel  plain  is  nearly  as  high  as  the  borderhig  till 
plains  620  to  630  feet  A.  T.  and  60  to  70  feet  above  the  present 
stream. 

On  the  east  side  of  the  West  Du  Page  River,  from  Naperville 
northward,  the  gravelly  deposits  of  the  moraine  graduate  into 
terraces  or  gravelly  aprons,  which  lead  down  the  valley.  The  low 
gravelly  knolls  of  the  moraine  disappear  in  a  nearly  plane  sur- 
faced apron  on  descending  to  the  border  of  the  river.  This  gravel 
apron  is  not  so  extensive  as  the  deposits  of  the  lower  Du  Page, 
above  described,  and  is  now  seen  only  as  remnants  along  the  valley 
border. 

The  East  Du  Page  throughout  its  entire  length  drains  a 
broad  slough,  which  separates  morainic  ridges.  Its  bottom  is  said 
to  be  underlain  by  deposits  of  gravel  and  cobble. 
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LAKE  BORDER  MORAIXIC  SYSTEM. 

THE   MORAINES. 

l>et\veen  the  \^alparaiso  moraine  and  the  shore  of  Lake 
Michigan  there  are,  in  Cook  and  Lake  Counties,  a  series  of  nearly 
parallel  till  ridges.  We  can  perhaps  best  describe  them  as  the  West 
Ridge,  Middle  Ridge  and  East  Ridge.  Though  usually  distinct, 
the  ridges  are  in  places  coalesced  as  described  below. 

The  Outer  or  West  Ridge, — The  outer  or  west  ridge  enters 
Illinois  from  Wisconsin  on  the  west  side  of  the  Des  Plaines  River, 
its  outer  border  being  for  a  few  miles  followed  by  Mill  Creek, 
while  its  inner  extends  to  the  west  bluff  of  the  Des  Plaines  River. 
Just  below  Gurnee  the  river  passes  through  the  moraine  and  for 
several  miles  south  follows  closelv  the  outer  border.  The  river 
then  bears  away  from  the  ridge  a  short  distance  and  the  outer 
border  of  the  ridge  for  the  remainder  of  its  course  lies  a  mile  or 
more  east  of  the  stream.  In  Lake  County  the  ridge  is  sufficiently 
prominejit  and  bulky  to  constitute  a  marked  feature  and  has  a 
general  width  of  about  two  miles.  1  n  the  south  part  of  the  county 
it  sends  out  a  spur  to  join  the  middle  moraine  belt  near  Deerfield, 
while  the  main  ridge  continues  south  into  Cook  County,  gradually 
decreasing  in  strength  and  dying  out  in  a  ])lain  near  Mont  Clare, 
in  the  southwestern  part  of  Jefferson  Township  (T.  40,  R.  12  E.). 
For  five  or  six  miles  north  from  its  southern  terminus  it  rises 
scarcely  ten  feet  above  the  bordering  i)lains,  and  is  distinguishable 
from  them  mainly  in  being  more  undulatory.  Where  well  d.Qj 
veloped,  as  in  northern  Lake  County,  the  moraine  has  numerous 
knolls,  20  to  25  feet  in  height,  and  these  stand  uj^on  a  basement 
ridge  whose  relief  is  nearly  twenty-five  feet.  A  noticeable  feature 
of  this  and  also  of  the  other  ridges  of  this  system  is  the  difference 
in  the  breadth  of  the  outer  and  inner  slo])es.  the  usual  breadth  of 
the  outer  slope  being  scarcely  one  half  that  of  the  inner.    ^ 

The  Middle  Ridge. — As  already  noted,  this  ridge  is  joined  to 
a  spur  from  the  west  ridge,  south  from  Deerfield.  The  combined 
belt  finds  its  southern  terminus  near  the  head  of  the  Chicago 
River  and  at  the  border  of  the  old  lake.  A  possible  continuation 
southward  is  discussed  below.  The  course  of  the  belt  is  south  to 
north,  through  Xorthfield  Townshi]).  Cook  County.  l'])on  enter- 
ing Lake  County  it  becomes  distinct  from  the  spur  and  remains 
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a  distinct  ridge  for  a  distance  of  fifteen  miles.  It  there,  in  Sec.  i8, 
Waukegan  Township  (T.  46,  R.  12  E.),  becomes  united  with 
the  east  ridgeand  remains  so  as  far  north  as  it  has  been  examined. 
On  each  side  of  this  ridge  there  is  a  narrow  sag  or  slough.  The 
sag  on  the  east  is  nj^rshj^  its  entire  length  from  Winnetka,  in  Cook 
County,  northward  to  the  latitude  of  Waukegan,  a  distance  of 
nearly  twenty  miles.  For  a  couple  of  miles  at  its  southern  end  it 
has  a  width  of  one-half  mile  or  more,  but  the  usual  width  is  only 
one-fourth  mile.  The  sag  on  the  western,  or  outer,  border  con- 
tains a  marsh  from  Rondout  station  south  to  the  Lake  and  Cook 
County  line,  a  distance  of  about  nine  miles. 

This  ridge,  like  the  west  ridge,  has  low  knolls  along  its  crest, 
8  to  15  feet  in  height,  but  the  coalesced  ridge  iii"N6i""th'ern  Cook 
County  is  more  billowy  and  carries  knolls  twenty  feet  or  more  in 
height.  There  are  basins  and  winding  sloughs  among  the  knolls, 
which  add  to  the  expression  of  the  moraine. 

The  East  Ridge. — The  southern  terminus  of  the  east  ridge  is 
at  Winnetka,  where  the  present  lake  cuts  it  off.  It  has  apparently 
had  its  entire  east  sloi)e  and  a  portion  of  the,  crest  removed  by 
the  lake,  there  being  a  descent  immediately  from  the  bluff  on  the 
lake  to  the  slough,  which  lies  west  of  the  ridge.  Following  the 
riclge  north  to  Highland  Park  the  crest  and  cast  slope  appear. 
Continuing  north  to  Lake  Forest,  a  narrow  till  plain  appears  on 
the  east  of  the  ridge,  the  inner  border  of  the  ridge  lying  back  a 
half  mile  or  more  from  the  lake  front.  Still  farther  north  at  Wau- 
kegan, the  inner  border  lies  back  about  two  miles  from  the  lake 
front.  The  usual  width  of  this  ridge,  where  complete,  is  about 
Ojie  mile.  Tlie  crest  of  the  ridge  usually  stands  no  to  125  feet 
above  the  lake.  At  W'innetka,  the  higher  portion  being  removed, 
it  rises  but  80  feet  above  the  lake.  The  till  plain  east  of  the  ridge 
stands  75  to  90  feet  above  the  lake. 

The  rate  at  which  the  lake  bluff  is  being  encroached  upon  by 
wa^;^e  action  has  become  a  matter  of  much  concern  to  the  residents. 
It  is  estimated  by  old  settlers  that  from  Waukegan  to  Evanston 
there  has  been,  during  the  thirty  years  from  i860  to  1890,  a  strip 
about  150  feet  in  width,  undermined  and  carried  into  the  lake. 
This  amounts  to  about  500  acres,  representing  at  present  valuation 
nearly  one  million  dollars'  worth  of  property. 

Relief. — The  west  ridge  rises  with  a  somewhat  abrupt  slope 
about  twenty-five  feet  above  the  plain  along  the  Des  Plaines 
River.    On  the  inner  (eastern)  side  there  is  a  gradual  descent  of 
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about  forty  feet  to  the  plain  along  the  Chicago  River,  and  of  20 
to  25  feet  to  the  marshy  plain  in  Lake  County. 

The  middle  ridge  has  a  relief  of  20  to  25  feet  above  the 
marshy  plain  on  its  outer  border,  and  a  gradual  slope  of  25  to 
40  feet  to  the  sag  or  slough,  which  lies  on  its  inner  border. 

The  east  ridge  has  a  relief  of  20  feet  in  Northern  Lake  County 
and  35  to  40  feet  in  Southern  Lake  and  Northern  Cook  Counties 
above  the  sag  on  its  outer  border.  The  reliefs  of  all  these  ridges 
are  lessened  at  the  northern  end  because  of  increase  of  elevation  in 
the  sags  or  plains  which  separate  them.  The  ridges  each  maintain 
a  nearly  uniform  height  above  Lake  Michigan  throughout  their 
course  hi  Ilhnois. 

Thickness   of  Drift, — In  numerous  boririgs,  75  to  100  feet  in 

depth,  no  rock  is  struck  and  no  outcrops  of  rock  occur  along  this 

portion  of  the  lake  shore.    The  drift  beneath  the  level  of  the  base 

of  these  moraines  is  probably  largely  of  earlier  date.  The  follow- 
ing list  of  borings  which  have  struck  rock  indicates  that  in  several 

places  at  least  the  rock  surface  lies  much  below  the  surface  of  Lake 

Michigan. 

1.  At  Senator  C.  B.  Farwell's  artesian  well,  in  Lake  Forest, 

rock  is  struck  at  160  feet.    The  well  mouth  is  40  to  45  feet  below 

the  crest  of  the  east  ridge  at  Lake  Forest  and  about  75  feet  abave 
Lake  Michigan. 

2.  At  Highland  Park  rock  is  struck  at  160  to  175  feet.  The 
elevation  a])ove  the  lake  is  100  to  11  q  feet. 

3.  At  Lloyd's  artesian  well,  in  the  north  ])art  of  Winnetka, 
rock  is  struck  at  150  feet.  The  well  mouth  is  by  surveyors'  level 
78  feet  above  Lake  Michigan. 

4.  At  Kavinia  a  well  strikes  rock  at  164  feet.  The  surface 
level  has  not  been  accurately  determined,  but  il  is  ])robably  aboiu 
100  feet  above  Lake  Michigan. 

5.  Near  Schernierville  rock  is  struck  at  147  feet.  The  surface 
elevation  does  not  exceed  100  feet  above  Lake  Michii/an. 

().  (  )n  the  crest  of  the  west  ridge  in  Sec.  14,  Maine  Townshi]) 
(T.  -|i.  Iv.  12  K.),  rock  is  struck  at  1  10  feet.  The  elevation  is  ])rob- 
al)ly  about  the  same  amount  above  the  lake. 

Structure  of  the  Drift. — Along  the  lake  shore  the  bluffs  from 
W'innelka  to  the  vicinity  of  W'aukegan  rise  abrui)tly  j^  lo  ()0  feet 
and  present  many  good  exposures  of  the  drift  to  this  de])th.  There 
is  at  the  surface  a  pebbly  yellow  clay  S  to  13  feet  in  depth,  which  is 
similar  to  that  in  the  X'alparaiso  moraine.  iJenealli  this  clay  is  a 
grayish  blue  till  containing  occasional  sand  i)Ockets  saturated  with 
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water.  These,  however,  form  but  a  small  part  of  the  drift.  The 
bulk  of  the  bluff  is  a  compact  till,  but  moderately  pebbly  and  ex- 
posing only  an  occasional  imbedded  bowlder.  It  was  noted  that 
ilic  pebbles  and  bowlders  are  usually  glaciated. 

Neither  the  east  ridge  nor  west  ridge  nor  the  northern 
]3ortion  of  the  middle  ridge  has  gravel  knolls  of  any  conseciuence, 
but  the  southern  portion  of  the  middle  ridge  lying  in  Cook  County 
has  many  such  knolls.  Indeed,  nearly  every  prominent  knoll 
contains  gravel.  It  seldom  exceeds  15  feet  in  depth  and  ap- 
])ears  to  be  confined  to  the  knolls,  for  they  are  situated  on 
a  basement  ridge  of  till  similar  to  the  till  exposed  along  the  lake 
bluff.  But  one  complete  reliable  section  of  the  drift  could  be 
obtained,  which,  though  valuable,  needs  to  be  supplemented  by 
other  records  to  furnish  a  satisfactory  knowledge  of  the  lower 
portion  of  the  drift.  The  well  is  located  at  Ravinia.  Its  section 
was  furnished  by  William  McWendle,  of  Oak  Glen. 

1.  Pebbly,  yellow  clay n  feet 

2.  Grayish-blue,  pebbly  clay 60 

3.  Gray,  clay,  very  pebbly 10  to  12 

4.  Grayish-blue,  pebbly  clay,  lighter  color  than  No.  2. ..... .  70 

5.  Clay,   resembling  putty 4  to     5 

6.  Limestone 22 

Total  drift 164  feet 

SUPPOSED    CORRELATIONS. 

None  of  these  moraines  have'been  found  to  have  connection 
at  their  southern  end  with  the  massive  Valparaiso  moraine,  nor  do 
they  admit  of  continuous  tracing  around  the  southern  end  of  the 
lake  within  (north  of)  that  moraine.  The  weak  development  in 
that  district  seems  the  more  remarkable  since  there  is  on  the  east 
side  of  Lake  Michigan,  northward  from  Porter  County,  Indiana, 
a  series  of  ridges  of  similar  size  and  complexity  to  that  under  dis- 
cussion and  which  are  probably  its  continuation.  The  conditions 
which  affected  the  southern  end  of  the  ice  lobe  at  the  time  these 
belts  were  forming  are  so  poorly  know-n  that  it  may  be  difficult  to 
ascertain  what  caused  this  wide  gap.  The  (jucstion  naturally 
arises  whether  the  expanded  lake  and  its  old  outlet  may  not  have 
removed  the  ridges. 

In  the  case  of  the  western  ridge  this  suggestion  is  inapplica- 
ble, since  the  terminus  at  Mont  Clare  is  outside  the  well-defined 
beaches  and  above  their  level.    The  ice  sheet  here,  however,  may 
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have  terminated  in  water  held  between  its  front  and  the  Val- 
paraiso moraine  in  the  brief  period  required  for  the  cutting  down  of 
the  outlet  to  the  level  of  the  upper  beach.  But  in  that  case,  while 
wave  action  mav  have  removed  weak  morainic  features,  it  seems 
scarcely  probable  that  there  could  have  been  a  complete  oblitera- 
tion of  so  strong  a  belt  as  is  present  in  districts  to  the  north.  In 
the  case  of  the  Middle  and  East  Ridges,  as  shown  below,  there 
'may  have  been  some  erosion  by  the  lake  outlet  and  lake  waves. 

The  Blue  Island  Ridge.  — The  Middle  Ridge  has  its  southern 
terminus  as  a  well-defined  ridge  at  the  point  where  it  meets  the 
Upper  beach.  There  is,  however,  near  the  southwestern  limit  of 
the  city  of  Chicago  a  till  ridge,  and  connected  with  it  a  bowlder 
belt,  which  may  be  correlatives  of  this  morainic  ridg^e. 

The  till  ridge  referred  to  is  known  as  *'I>lue  Island."  It  leads 
north  to  south  for  a  distance  of  about  six  miles,  along  the  line  of 
Calumet  and  Worth  Townships.  Blue  Island  village  is  situated 
at  its  southern  end.  At  that  end  the  ridge  stands  about  60  feet 
above  Lake  Michigan,  but  rises  northward  to  an  altitude  85  to  90 
feet  above  the  lake.  Its  width,  including  the  slopes,  is  only  about 
one  mile.  The  northern  portion  is  gently  undulating  and  is 
strewn  with  bowlders,  but  the  remainder  of  the  ridge  is  smooth 
and  comparatively  free  from  surface  bowlders.  Around  this  ridge 
there  are  shore  marks  in  the  form  of  eroded  banks  or  terraces 
and  gravelly  beaches  at  an  altitude  55  to  60  feet  above  the  present 
lake  level.  On  its  west  border  sand  from  the  old  lake  shore  is 
drifted  into  dunes  that  extend  nearly  to  the  top  of  the  ridge.  IMue 
Island  ridge  owes  its  elevation  to  a  thickening  of  the  drift  (le])Osits, 
for  the  rock  surface  is  as  low  beneath  it  as  on  border  plains.  A 
well  at  Morgan  Park,  near  the  crest,  reaches  a  level  70  feet  below 
the  base  of  the  ridge  before  entering  limestone. 

Bowlder  Train. — A  train  of  bowlders  is  traceable  north  from 
the  north  end  of  Blue  Island  through  the  western  part  of  the  city  of 
Chicago  to  the  vicinity  of  the  Chicago  River  in  Jefferson  Township. 
Although  portions  of  the  line  fall  wifhin  a  thickly  settled  ])orlion 
of  the  city,  the  bowlders  still  remain  in  sufficient  numbers  to  be  a 
noticeable  feature.  In  the  thinly  settled  district  from  South  Lynne 
southward  to  lUue  Island  they  remain  in  about  their  natural 
abundance.  The  belt  occupied  by  the  bowlders  is  a  mile  or  more 
in  width.  There  api)ear  to  have  been  several  hundred  bowlders 
to  the  S([uare  mile  along  this  line,  while  on  bordering  districts 
there  are  estimated  to  have  been  less  than  ux")  to  the  square  mik\ 
From  the  north  end  of  this  bowlderv  tract  to  the  south  end  of  the 
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Middle  Ridge  the  interval  is  but  a  few  miles  and  is  mainly 
covered  by  heavy  deposits  of  lake  sand  and  gravel  which  would 
obscure  any  bowlder  connection  which  may  have  existed.  There 
seems,  therefore,  nothing  to  oppose  the  correlation  of  the  bowlder 
train  and  Blue  Island  ridge  with  the  Middle  ridge. 

From  the  south  end  of  Blue  Island  ridge  to  the  till  ridges  in 
Porter  County,  Indiana,  no  line  of  bowlders  or  indication  of  the 
position  of  the  ice  margin  has  been  found.  Such  features  may 
however,  be  concealed  in  much  of  that  district  by  the  heavy  depos- 
its of  lake  sand. 

Continuation  of  East  Ridge. — ^The  East  ridge  apparently  had 
some  continuation  southward  beneath  the  present  lake.  Prof.  L. 
E.  Cooley,  of  the  Chicago  Drainage  Commission,  informs  me  that 
in  a  series  of  dredgings  in  the  south  end  of  the  lake,  made  a  few 
vears  since  under  his  direction,  a  bowldery  belt  was  traced  for 
several  miles  southeastward  from  the  terminus  of  the  East  ridge 
at  Winnetka.  This  bowldery  belt  is  perhaps  a  residue  from  a  ridge 
of  till  which  has  been  cut  away  by  the  lake. 

ASSOCIATED   TILL   PLAINS. 

The  ridges  just  discussed  occupy  but  a  small  portion  of  the 
area  embraced  between  the  Valparaiso  moraine  and  the  shore  of 
Lake  Michigan.  The  greater  part  of  the  area  is  a  plain  underlain 
by  till  deposits.  On  this  plain,  as  is  shown  later,  the  lake  has  built 
or  carved  its  shore  lines  and  made  thin  deposits  of  sand  or  gravel. 

Altitude  and  Slopes. — In  the  portion  of  the  plain  west  and 
south  from  Chicago  the  altitude  at  the  border  of  the  Valparaiso 
moraine  is  620  to  630  feet  A.  T.,  or  40  to  50  feet  above  the  lake. 
From  this  border  there  is  a  gradual  descent  toward  the  present 
shore  of  Lake  Michigan,  where  the  altitude  is  about  590  feet  A.  T. 
This  portion  of  the  plain  was  covered  by  the  lake  at  the  time  the 
upper  beach  was  formed,  the  altitude  of  that  beach  being  635  to  640 
feet  A.  T. 

Upon  passing  northward  along  the  till  plains  just  described 
the  narrow  plains  which  separate  the  ridges  soon  rise  above  the 
level  of  the  Upper  beach.  The  plain  that  lies  between  the  West  ridge 
and  the  Valparaiso  moraine  slopes  eastward  at  the  rate  of  several 
feet  per  mile.  Its  west  border  next  the  Valparaiso  moraine  rises  from 
635  feet  at  Ovington  station,  on  the  Omaha  division  of  the  C.  &  N. 
W.  railroad,  to  about  690  feet  at  tlic  line  of  Cook  and  Lake  Counties, 
a  distance  of  18  miles,  and  about  725  feet  in  northern  Lake  County 
at  the  line  of  Illinois  and  Wisconsin,  a  distance  of  24  miles  farther. 
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This  rise  of  i  J  to  3  feet  per  mile  is,  of  course,  not  perceptible  to 
the  eye. 

The  plain  between  the  West  and  Middle  ridges  rises  from  630 
feet  at  Oak  Glen  to  680  feet  at  Deerfield,  a  distance  of  six  miles. 
From  Deerfield  north  to  the  State  line,  a  distance  of  24  miles,  it  is 
shown  by  the  C,  M.  &  St.  P.  railway  survey  to  stand  at  670  to  685 
feet  A.  T.    Russell  station,  near  the  State  line,  is  673  feet. 

The  plain  betw^een  the  Middle  and  East  ridges  rises  from  630 
feet  opposite  Winnetka  to  about  670  feet  at  the  point  where  the 
ridges  unite,  20  miles  north  from  Winnetka. 

Thickness  of  Drift.  — On  this  plain  there  is  much  difference  in 
the  thickness  of  the  drift  and  since  the  surface,  aside  from  the  till 
ridges  just  described,  and  the  low  beach  lines,  has  very  little  varia- 
tion in  altitude,  the  difference  in  depth  is  due  almost  entirely  to 
the  variation  in  surface  of  the  underlying  rock  strata.  Within  the 
city  of  Chicago,  where  the  surface  is  especially  flat,  several  rocky 
prominences  come  to  the  surface,  or  are  concealed  but  slightly  by 
drift,  while  among  them  the  drift  accumulations  extend  to  depths 
of  100  to  125  feet  or  more  (i). 

Mr.  Sanmel  G.  Artingstall,  while  City  Engineer,  prepared  a 
"map  of  the  city  giving  the  distance  to  rock  at  many  places.  This 
indicates  that  a  filled  valley  with  rock  floor  100  to  125  feet  below 
lake  level  passes  through  the  north  central  part  of  the  city,  enter- 
ing the  lake  south  of  Lincoln  Park. 

West  from  the  city  the  rock  rises  over  quite  extensive  areas 
very  nearly  to  the  surface  of  the  plain,  or  to  a  height  of  30  to  60 
feet  above  the  level  of  Lake  IMichigan.  On  the  border  of  the  Chi- 
cago outlet  there  is  a  nearly  continuous  exposure  of  rock  from  near 
Summit  to  the  head  of  the  Illinois. 

In  the  northern  portion  of  the  district,  between  as  well  as  be- 
neath the  till  ridges,  the  rock  surface  has  an  average  altitude  slight- 
ly lower  than  in  the  low  plain  in  the  vicinity  of  Chicago,  for  the 
majority  of  the  wells  go  about  50  feet  below  the  level  of  Lake 
Michigan  before  entering  rock.  It  is  estimated  that  the  thickness 
of  drift  in  this  northern  i)()rtion  will  average  nearly  150  feet,  while 
in  tile  low  ])lain  the  average  will  scarcely  exceed  50  feet. 

Structure  of  Drift.  — The  drift  beneath  this  plain,  like  that 
of  the  moraine,  consists  largely  of  a  soft  blue  till  beneath  which 
are  reinnaiUs  of  a  hard  till  of  earlier  age.    The  tills  api^ear  to  be  of 

m  A  \ii\iiv  amount  of  mattTlnl  lin>- ln'i'iieollc.-tt'd  hy  tip'  (i»'<il<)ij:ii«al  ami  Natural 
lllstnrv  lioar-il  «)r  Tlio  ("liii-atro  .\<*a<li.'inv  of  S<'i»«n<'i'>,.  witli  a  \i««\vio  i»r«M»<"ii"intr  a 
topMixrapli^*  map  of  t li»*  lo.-k  >;iijfat'<»  iinii'Tlvimr  tli«'  <'ilv  at)<l  boriliT  1ra'*ls.an«l 
\vhi<'li  is  <lt'sit,'iu.'(l  \i>  !)•»  pul»lisli<'<l  as  a  bullet  in  of  t  hi'  .Vfjiilcmy. 
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direct  glacial  deposition  even  in  portions  of  the  plain  which  lie 
within  the  limits  of  the  beaches.  The  clayey  matrix  of  the  soft  till 
is  scarcely  so  thickly  set  with  stones  as  that  of  the  underlying  hard 
till.  In  both  tills  many  of  the  stones  arc  glaciated.  The  rocky 
constituents  grade  from  bowlders  two  to  three  feet  or  more  in 
diameter  down  to  minute  pebbles.  These  in  the  upper  or  later  till 
are  made  up  in  large  part  from  the  local  Upper  Silurian  rocks, 
probably  less  than  lo  per  cent,  being  from  the  pre-Cambrian  Cana- 
dian rocks.  Devonian  rocks  from  ledges  to  the  north  of  Chicago 
are  sparingly  represented.  The  clayey  matrix  is  highly  calcareous 
and  under  the  microscope  it  is  found  that  angular  or  but  slightly 
rounded  grains  of  limestone  constitute  a  large  proportion  of  the 
fine  material.  With  the  minute  limestone  fragments,  there  appear 
quartz  grains,  bits  of  shale  and  fragments  from  crystalline  rocks  of 
various  kinds.  Whether  the  rock  constituents  of  the  lower  till 
differ  markedly  from  the  upper  has  not  been  ascertained.  Its  sit- 
uation immediately  upon  the  Niagara  limestone  \vould  in  all  prob- 
ability result  in  the  incorporation  of  an  even  larger  proportion  of 
this  rock  than  appears  in  the  upper  till. 

One  of  the  most  conspicuous  instances  of  the  occurrence  of 
the  lower  till  within  the  Chicago  area  is  that  brought  to  light  in 
the  excavation  of  the  Chicago  Drainage  Canal.  Immediately  east 
from  Summit  the  canal  for  a  mile  or  so  extends  a  few  feet  into  a 
very  hard,  partially  cemented  till  apparently  of  early  glacial  age. 
Its  hardness  compared  wath  that  of  the  overlying  till  is  so  marked 
that  the  contractors  w-ho  engaged  to  excavate  this  part  of  the 
channel  were  obliged  to  abandon  the  steam  shovel  which  had  been 
used  in  the  soft  till  and  resort  to  blasting.  It  is  probable  that  this 
old  drift  fills  depressions  in  the  rock  quite  extensively  in  this  dis- 
trict, but  as  no  special  attention  has  been  given  its  identification 
the  instances  recorded  are  not  numerous.  The  well  drillers  usually 
recognize  the  hard  till  and  apply  to  it  the  term  hardpan,  while  the 
soft  till 'is  called  clay. 

Although  the  great  body  of  the  drift  is  till,  there  are  found 
numerous  thin  beds  of  sand  or  gravel  in  which  water  collects  in 
sufficient  quantity  to  supply  the  wells.  There  are  also  small  pock- 
ets of  dry  sand  or  gravel  occupying  but  a  few  cubic  feet  each. 
Such  pockets  were  found  in  the  excavation  of  the  main  lake  tunnel 
for  water  supply.  They  were  in  some  cases  completely  inclosed  by 
till. 

On  the  surface  of  the  plain  both  above  and  below  the  level 
of  the  uf)])cr  beach  there  is  quite  generally  i)rcscnt  a  clay,  varying 
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in  thickness  from  a  few  inches  up  to  several  feet,  in  which  pebbles 
are  far  less  numerous  than  in  the  till.  It  however  carries  occa- 
sional bowlders.  This  deposit  seems  attributable  to  the  combined 
agency  of  water  and  ice.  It  was  probably  a  deposit  made  in  a 
body  of  water  held  between  the  ice  front  and  the  Valparaiso 
moraine  while  the  ice  sheet  was  still  in  the  immediate  neighborhood 
of  the  moraine. 

In  the  district  within  the  limits  of  the  upper  beach  there  are 
deposits  of  sand  and  gravel  marking  the  shore  lines  of  the  lake. 
These  deposits  form  a  less  regular  coating  than  the  clay  just  men- 
tioned. Over  nmch  of  the  plain  the  deposition  was  so  light  as  to 
leave  scarcely  a  trace  of  sand  in  the  soil,  but  in  places  the  deposits 
cover  the  till  of  the  old  lake  bottom  to  a  depth  of  20  to  25  feet.  The 
heavy  deposits  are  found  chiefly  along  the  present  lake  border 
from  Evanston  southward,  where  there  is  a  continuous  belt  of  sand 
ranging  in  wndth  from  one-half  mile  to  three  or  four  miles,  and 
having  an  average  depth  of  not  less  than  10  feet.  The  southwest- 
ward  lake  outlet  appears  to  have  carried  away  much  of  the  sand 
which  was  brought  into  the  southern  end  of  the  lake  while  that 
outlet  was  open. 

• 

The  depth  of  leaching  and  oxidation  is  markedly  less  on  the 
plain  covered  by  the  lake  than  on  the  till  ridges  or  the  Valparaiso 
moraine.  Numerous  tests  with  hydrochloric  acid  show  the  leach- 
ing on  the  plain  to  extend  only  to  a  depth  of  a  few  inches,  seldom 
more  than  two  feet,  while  on  the  ridges  it  is  rare  to  obtain  a  re- 
sponse at  less  than  five  or  six  feet  from  the  surface.  On  the  plain 
the  surface  oxidation  of  the  till  is  only  two  to  six  feet,  while  on  the 
ridge  it  is  six  to  ten  feet  or  more.  This  difference  in  the  amount 
of  oxidation  and  leaching  is  probably  attributable  in  ]^art  to  the  flat- 
ness of  the  plain  and  in  part  to  the  later  date  at  which  the  ])lain 
was  exposed  to  atmospheric  action. 

There  have  been  several  deep  lines  of  excavation  niade  in 
Chicago  and  vicinity  which  have  afTorded  excellent  oport unities 
for  studvinc:  the  structure  of  the  drift.  The  longest  line  is  the 
drainage  canal,  now  un<ler  construction,  which  opens  a  channel  25 
10  40  feet  in  <lej)th  from  the  (liicaj^o  Iviver  at  Ih-id.Livport  to  the 
Des  1  Maine's  River  at  Snnunit,  that  is  entirely  in  drift.  Along  the 
Des  IMaines  also  the  excavation  is  largely  in  drift  to  the  vicinity 
of  Leniont,  where  the  canal  l)ecomes  a  rc^ck  channel.  h>oni 
l^>ridgeport  to  Snnunit  there  is  little  besides  till,  Init  from  Sutnniit 
to  Lemont  gravel,  sand  and  the  coarser  material  deposited  along 
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the  line  of  the  old  outlet  form  a  large  part  of  the  section.     (See 
Figs.  I  and  2.) 

In  the  Fullerton  avenue  conduit  which  leads  eastward  into  the 
lake  through  the  north  part  of  Chicago  the  drift  is  mainly  till,  but 
the  surface  sand  is  a  conspicuous  deposit.  From  its  western  end 
to  within  2,000  feet  of  the  lake  the  rock  surface  is  found  at  a  depth 
of  43  to  54  feet.  Within  100  feet  east  from  this  point  it  drops  down 
to  80  feet,  passes  below  the  conduit,  and  does  not  appear  further 
east.  The  sand  has  its  greatest  thickness  at  about  1,700  feet  from 
the  lake,  where  it  reaches  25  feet.  It  decreases  westward  to  17  feet 
at  2,100  feet  from  the  lake,  and  to  12  feet  at  6,000  feet,  and  entirely 
disappears  before  reaching  the  Chicago  River  valley.  Toward  the 
lake  shore  also  it  decreases,  being  about  18  feet  in  depth  for  1,400 
feet  west  from  the  shore.  At  the  water's  edge  the  depth  is  but  10 
feet.  The  profile  continues  out  1,100  feet'bel6w  the  lake,  and  there 
is  but  three  feet  of  sand  at  its  terminus.  ?  ' 

The  profile  of  the  lake  tunnel  shows  the  rock  to  be  at  a  depth 
of  2>7  feet  at  the  working  shaft  four  miles  inland.  Eastward  from 
here  the  distance  to  rock  gradually  increases  to  a  point  about  two 
and  four-tenths  miles  from  the  lake  shore,  being  between  50  and 
60  feet  at  that  point.  It  there  drops  down  ra.pidly  to  a  level  nearly 
90  feet  below  the  surface,  and  is  not  encountered  farther  east.  F'^or 
two  miles  out  beneath  the  lake  the  excavation  reaches  60  feet  or 
more  below  the  lake  bottom.  The  tunnel  was  through  till  its 
entire  length.  It  shows,  as  noted  above,  pockets  of  sand  inclosed 
in  the  till.  The  surface  sand,  as  in  the  Fullerton  avenue  conduit,  is 
of  considerable  depth. 

In  Hyde  Park  Township  in  the  south  part  of  Chicago  numer- 
ous borings  and  excavations  show  the  sand  deposits  to  be  from 
five  feet  up  to  about  20  feet  in  depth.  Except  where  the  rock 
comes  near  the  surface  till  is  found  to  unilerly  the  sand. 
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STRIAE. 

Exposures  of  striae  are  numerous  and  indicate  that  the  axial 
movement  of  the  ice  sheet  in  this  district  was  decidedly  west  of 
south  rather  than  due  south.  This  should  be  borne  in  mind  in 
estimating  the  amount  of  divergence  in  the  lateral  flow'age.  The 
striae  in  this  region  are  remarkably  well  preserved,  and  that,  too, 
where  conditions  for  obliteration  seem  favorable.  In  some  places 
there  appears  to  have  been  no  drift  protecting  the  ledges  since  the 
withdrawal  of  the  lake,  if  not  since  the  time  when  the  ice  sheet 
withdrew,  and  yet  but  few  exposures  do  not  preserve  the  striae. 
In  similarly  exposed  situations  outside  the  \'alparaiso  moraine 
striae  are  seldom  preserved.  This  difference  may  be  due  partly  to 
the  greater  age  of  the  striae  outside  the  moraine.  But  aside  from 
this  there  appears  to  have  been  an  original  difference  in  the  in- 
tensity of  glaciation  by  which  ledges  more  often  escaped  the  rasp- 
ing action  of  the  ice  sheet  outside  the  moraine  than  in  the  district 
between  the  moraine  and  the  lake. 

The  following  embrace  the  localities  where  bearings  were 
(observed : 

1.  Stony  Island  in  south  part  of  Chicago.  The  rock  where 
.i^laciation  was  observed  dii)s  toward  the  southeast,  with  an  angle 
of  nrarly  40  degrees,  and  heavy  scorings  follow  the  line  of  strike, 
with  a  bearing  S.  44  degrees  W.  (See  I'ig.  5.)  Ass(-)ciate(l  with 
ll.ese  are  striae  of  feebler  development,  which  vary  in  direction 
fully  10  degrees  to  the  east  and  west  of  the  heavy  scorings,  thus 
ranging  from  S.  34  degrees  to  S.  54  degrees  W.  An  escar|)ment 
of  the  (li])])ing  layers  rising  about  six  feet  above  the  remainder  of 
the  cjuarry  is  glaciated  not  imW  on  the  u])per  surface  and  nearly 
vertical  front,  but  also  beneath  one  of  the  lower  lavers,  its  dip])ing 
under  surface  being  sni(H)lhly  ])olished  for  about  iS  inches  back 
from  the  front  of  the  ledge.  (See  J'ig.  4,  where  the  glaciated  under 
surface  api)ears  near  the  sachel.) 

2.  (  )n  Thorn  Creek  near  Thornton.  The  pmniinent  j)ortions 
of  arching  layers  of  the  Niagara  limestone  are  roclie  moutonneed 
and  a  few  striae  have  a  hearinir  S.  xi  deurees  \\*. 

3.  Quarries  one  mile  southwest  of  lilue  Island.  A  few  faint 
striae  were  observed  bearing  S.  54  degrees  \V. 
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4.  On  west  side  of  Des  Plaines  River,  one-fourth  mile  north 
of  Santa  Fe  Railway  bridge.  An  area  of  several  square  rods  of 
limestone  surface  is  heavily  glaciated.  Grooves  one-half  inch  in 
width  are  common  and  there  are  a  few  fully  two  inches  in  width. 
Fine  lines  are  numerous.  The  bearing  corrected  for  magnetic 
variation  is  very  nearly  due  west,  the  magnetic  bearing  being  3  to 
4  degrees  south  of  west.  This  striated  surface  slopes  perceptibly 
toward  the  southeast,  there  being  a  descent  of  2  to  3  feet  in  as 
many  rods.  The  glaciation  was  therefore  made  oh  an  ascending 
surface. 

5.  Immediately  west  of  Summit  on  the  west  side  of  the  Des 
Plaines.  The  striae  here  observed  are  faint  lines  bearing  S.  38 
degrees  W. 

6.  Between  Willow  Springs  and  Sag  bridge,  in  the  bed  of  the 
Drainage  Canal.  The  striae  here  observed  cqnsist  of  faint  lines 
bearing  S.  2^  degrees  W.  They  appear  over  a  space  of  several 
square  yards.    (See  Fig.  6.) 

7.  At  Lemont,  about  500  feet  from  the  Santa  Fe  Railway 
bridge.  Mr.  Ossian  Guthrie  reports  that  heavy  grooves  have  a 
bearing  about  S.  60  degrees  W.  They  were  exposed  in  the  exca- 
vation for  the  diversion  channel  for  the  Des  Plaines.  A  view  of 
these  grooves  is  given  in  Fig.  7,  but  the  present  writer  thinks  they 
may  be  the  product  of  the  waters  of  the  Chicago  outlet  rather  than 
glacial  striae. 

8.  Lyons,  quarry  in  south  part  of  village.  Nearly  all  the 
striae  bear  S.  70  degrees  to  75  degrees  W.,  but  scattering  striae 
range  from  S.  44  degrees  to  S.  71  degrees  30  minutes  W. 

9.  La  Grange  quarry.  Scattering  striae  on  a  planed  surface. 
Bearing  S.  58  degrees  30  minutes  W. 

10.  Hawthorne  quarry.  There  are  here  two  sets,  each  quite 
heavy  scorings.  The  earlier  set  follow  approximately  the  line  of 
strike  of  the  dipping  layers,  bearing  S.  64  degrees  to  68  degrees  W. 
The  later  set  cross  the  upturned  edges  of  the  layers  at  a  small 
angle,  bearing  S.  52  degrees  to  54  degrees  W. 

11.  Quarry  at  crossing  of  Chicago  avenue  and  Western  ave- 
nue, Chicago.  A  few  faint  striae  preserved  have  a  bearing  S.  J2 
degrees  W. 

12.  Excavation  for  Fullerton  avenue  conduit  in  north  part  of 
Chicago.  Bearing  S.  60  degrees  W.  (recorded  in  profile  of  con- 
duit). 
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13.  On  Eighteenth  and  Robey  streets,  Chicago.  The  surface 
of  arching  layers  is  roche  moutonneed.  The  prominent  portions 
of  the  surface  are  striated,  the  bearing  of  the  striae  ranging  from  S. 
52  degrees  to  S.  57  degrees  \V. 

14.  Covel's  quarry  near  Khnhurst.  Sec.  17,  Tp.  39,  R.  12  E. 
The  surface  is  planed  ([uite  extensively  and  covered  with  a  multi- 
tude  of  striae,  bearing  S.  63  degrees  W. 

15.  Joliet,  bearing  20  degrees  north  of  west.  An  exposure  of 
striae  with  this  remarkable  bearing  was  found  on  ledges  in  the 
Des  Plaines  valley,  a  short  distance  southeast  of  the  State  Peni- 
tentiary. The  ledges  stand  to  to  20  feet  above  the  valley  bottom 
and  several  striated  surfaces  were  found,  with  small  grooves,  as 
well  as  fine  striae. 

16.  Du  Page  bluff,  near  C,  R.  T.  &  P.  Railway  bridge,  cast 
of  Alinooka.  IVof.  J.  A.  Udden  reports  an  observation  of  heavy 
glaciation,  with  grooves  bearing  about  southwest. 

17.  Near  Wilton,  quarries  are  opened,  which  expose  surfaces 
heavily  glaciated  with  grooves  bearing  about  S.  40  degrees  W. 
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THE  CHICAGO-  OUTLET  AND  BEACHES  OF  LAKE 

CHICAGO. 

PREVIOUS    WRITERS.     ■"    ^* '•»'-'     '  (^^     * 

It  is  perhaps  impossible  to  determine  who  was  the  first  person 
to  recognize  the  evidence  or  form  the  conception  of  a  southwest- 
ward  outlet  from  Lake  Michigan  to  the  Des  Plaines.  Inquiry 
among  the  old  residents  of  this  region  shows  that  many  of  them 
recognized  the  beaches  as  products  of  the  lake,  and  they  also 
noted  that  the  lake  once  discharged  into  the  Des  Plaines  Valley. 
Evidently  these  conceptions  were  entertained  for  many  years 
before  any  notice  appeared  in  scientific  publications. 

.  Bannister. —  Probably  the  earliest  scientific  account  of  the 
outlet  is  that  given  by  Dr.  H.  M.  Bannisj:er  in  the  Geology  of  Cook 
County,  published  in  1868,  as  a  part  of  the  Geology  of  Illinois. 
However,  a  report  upon  the  survey  of  the-Illinois  River,  by  Col. 
James  H.  Wilson  and  William  Gooding,  was  published  the  same 
year  in  the  report  of  the  U.  S.  Army  Engineers,  which  makes  ref- 
..erence  to  the  former  southwestward  discharge  of  Lake  Michigan. 
Dr.  Bannister  opens  his  discussion  of  the  old  lake  outlet  and  the 
raised  beaches  with  the  following  statement : 

*'It  is  evident  with  a  very  little  observation  that  at  a  compara- 
tively recent  period,  subsequent  to  the  Glacial  epoch,  a  considera- 
ble portion  of  Cook  County  was  under  the  waters  of  Lake  Michi- 
gan, which  at  that  time  found  an  outlet  into  the  Mississippi  Valley 
through  the  present  channel  of  the  Des  Plaines." 

Dr.  Bannister  apparently  makes  no  claim  to  discovery,  as  is 
natural,  in  view  of  the  fact  that  the  outlet  had  been  recognized  as 
such  by  residents  for  many  years. 

Andrews.  —  One  of  the  early  publications  of  this  Academy 
presents  a  discussion  of  the  beaches  prepared  by  Dr.  Edmund 
Andrews,  a  publication  which  has  attracted  wide  notice  (i.)  This 
paper,  however,  deals  mainly  with  the  work  of  the  lake  at  its 
present  stage.  The  ancient  beaches  arc  briefly  discussed,  but  the 
outlet  is  not  described.  A  map  accompanying  the  paper  shows 
the  extent  of  the  old  lake  beyond  its  present  limit  from  the  southern 
end  northward  some  distance  into  Wisconsin  and  Michigan. 

ni  'rtie  North  Araorlcan  Lakos  Considorod  aa  Chronomoters  of  Postflrlaoial 
Time,  by  Dr.  Edmund  Androwe,  Trans,  of  Chicago  Academy  of  Sciences.  Vol  11, 
1870.    Article  1,  pp.  1-24. 
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Chamberlin.  -  Prof.  T.  C.  Chambcrlin  has  presented  a  brief 
discussion  of  the  l)eaches  along  the  Wisconsin  shore  of  Lake  Mich- 
igan in  the  Geology  of  Wisconsin  (i),  which  includes  many  im- 
portant data  concerning  the  shore  phenomena  and  an  interpreta- 
tion of  the  lake  history.  In  the  twenty  years  w^hich  have  elapsed 
since  this  report  was  published,  the  studies  of  the  shores  of  the 
Great  Lakes  have  brought  out  a  more  complex  history  than  had 
been  anticipated,  hence  the  interpretation  does  not  fully  meet  the 
case,  though  it  recognizes  important  fluctuations  of  lake  level. 

Leverett-  —  Although  there  have  been  frecjuent  references  to 
the  southwestward  outlet  and  the  ancient  beaches,  in  geological 
literature,  within  the  past  20  years,  no  publication  especially  de- 
voted to  them  appeared  until  1888,  when  a  paper  was  published  by 
the  present  writer  in  the  Transactions  of  the  Wisconsin  Academy 
of  Sciences,  entitled  ''Raised  Beaches  at  the  Head  of  Lake  Michi- 
gan" (2).  This  paper  gives  a  somewhat  detailed  account  of  each  of 
the  several  beaches  founrl  south  of  latitude  42  degrees  30  minutes, 
the  latitude  of  the  line  of  Wisconsin  and  Illinois.  It  contains  but  a 
brief  reference  to  the  outlet. 

Cooley . — Prof.  L.  E.  Cooley,  consulting  engineer  of  the 
Chicago  Drainage  Commission,  has  ])ublished  two  papers  which 
deal  to  some  extent  with  the  Chicago  outlet  (3).  The  first  paper 
discusses  the  outlet  as  a  means  for  improving  the  sanitary  condi- 
tions at  Chicago.  The  second  ])aper  deals  with  it  as  an  important 
line  for  navigation  and  discusses  tlie  ])r()])er  means  for  obtaining 
the  best  results.  This  paper  contains  a  large  amount  of  valuable 
data  concerning  the  regimen  of  the  Illinois  and  Des  Plaines  Rivers. 

Marshall  — The  Re])ort  of  the  U.  S.  Army  Engineers  for  i8<  k) 
contains  much  material  collected  by  Capt.  W.  L.  Marshall  con- 
cerning the  Chicago  outlet  as  a  channel  for  navigation:  also  refer- 
ences to  earlier  work  bv  that  ororanization. 

Taylor.  Mr.  E.  P).  Taylor  has  ])ul)lishe(l.  in  the  American  Geol- 
ogist, observations  on  high  beaclies  in  the  nortlnMni  portion  of 
the  basin  ni  Lake  Micln'gan.  Tliese  beaches  he  thinks  pass  be- 
neath the*.  |)resent  lake  level  before  rea<^hing  the  southern  end  of 
the  basin  (4V  This  being  the  case  they  have  no  connection  with 
the  outlet  under  discussion. 

'P     (MM»l..^'y  <.f  Wis.'oii^in.     Vol.  -J.  1^77.  l)]».  2T.>-'j:i:i. 

!2'    Trans.  Wi^i.  A.-a<l.  .»f  S.-Lmic's.    Vol.  VIT.  1>^'<:J-'<T.  ]>i).  177-1-.»-j.     rul.'i-lu'.l  in  issv 

■  :{  Wnt.T  Suppli"-  --r  lllini.i<  in  n'laUon  to  Mt-riltli.  ll.'in.rt  <'t' Stale  I5ojir<l  of 
Hraltii.  isx'j. 

I.ak"  an<l  (Jnlt  Wat<'r\vav.     Triva'c  piihli.-al  i"n.  H'^ 

In    Ain«'ri«'}in  (M»nl,.i:i>t.    V<»1.  MIF.  May,  H'.'l. 
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Davis, — Professor  W.  M.  Davis  has  published  a  description 
of  the  Chicago  outlet  in  the  Popular  Science  Monthly  (2).  His 
paper  was  based  upon  a  personal  inspection  of  the  channel  with 
the  topographic  maps  in  hand,  and  is  a  remarkably  clear  discussion 
of  the  features. 

Guthrie.  — Mr.  Ossian  Guthrie,  of  Chicago,  has  contributed 
several  newspaper  articles  and  has  published  two  or  more  pam- 
phlets within  the  past  few  years  which  contain  popular  accounts  of 
local  features  in  the  region  under  discussion  and  which  have  served 
to  stimulate  interest  in  its  geological  history.  Having  been  a  resi- 
dent of  the  city  for  about  50  years  and  an  enthusiastic  student  of 
natural  features  he  is  in  possession  of  a  fund  of  information  which 
it  is  to  be  hoped  will  be  placed  on  record  in  suitable  form  for  refer- 
ence. 

THE   CHICAGO^QUTIiBT. 

The  name  "Chicago  Outlet"  has  come  into  use  by  geologists' 
and  engineers  without  announcement  or  conference  among 
writers,  to  designate  tlie  line  of  soutliwestward  discharge  from  the 
basin  of  Lake  Michigan  across  the  low  divides  near  Chicago  and 
thence  down  the  Des  Plaines  and  Illinois  to  the  Mississippi.  It 
may  appropriately  embrace  both  the  points  of  discharge  from  the 
lake  to  the  Des  Plaines,  namely,  the  one  entering  at  Summit  and 
the  one  at  Sag  Bridge. 

When  the  lake  was  occupying  the  highest  beach  the  north  or 
main  outlet  was  entered  about  three  miles  southwest  of  Summit; 
when  occupyingthe  second  beach  the  outlet  was  entered  at  Summit ; 
when  occupying  the  third  beach  the  point  of  entrance  appears  to 
have  been  transferred  eastward  nearly  to  the  present  shore  of  Lake 
Michigan,  as  explained  below.  Similarly  the  southern  outlet  was 
lengthened  eastward  with  the  lowering  of  the  lake.  The  point  of 
entrance  at  the  time  of  the  highest  beach  being  about  five  miles 
cast  of  Sag  Bridge,  at  the  time  of  the  second  beach  near  Blue 
Island,  and  at  the  time  of  the  third  l)each  at  Riverdale.  This 
relationship  of  the  several  beaches  to  the  outlets  and  the  eastward 
lengthening  of  the  outlets  may  be  readily  understood  by  a  glance  at 
the  accompanying  map.    (Plate  3.) 

There  have  been  several  surveys  which  have  contributed  con- 
tour maps  of  portions  of  the  Chicago  outlet  and  the  plain  covered 
by  the  lake  in  the  vicinity  of  Chicago.  The  Chicago  Drainage  Com- 
mission have  prei)ared  an  excellent  map  with  five-foot  contours 

[21    Th«;  Aneiont  Oiitha  of  MiohiKan,  by  Prof.  W.  M.  Davis.  Popular  Scionco 
Monthly,  Deoembor,  ihw,  pp.  21rt-229. 
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which  covers  nearly  all  of  Cook  Count v  and  the  immediate  borders 
of  the  Chicago  outlet  along  the  Des  I^laines  River.  This  map  has 
not  been  published,  being  merely  a  study  map.  The  topographic 
work  carried  on  by  the  L'.  S.  Geological  Survey  in  this  region  is 
largely  published.  The  peculiar  features  of  the  upper  portion  of 
the  outlet  are  brought  out  in  an  effective  manner  by  the  following 
sheets,  viz:  The  Chicago,  Riverside.  Calumet,  Des  Plaines,  JoHet, 
Wilmington.  Morris,  Ottawa,  ^larseilles.  La  Salle,  Hennepin  and 
Lacon  sheets.  These  sheets  cover  something  over  loo  miles  of  the 
former  lake  outlet  or  nearly  one-third  the  distance  from  the  head 
of  the  outlet  to  the  ^lississippi.  The  remainder  of  the  outlet  is 
shown  in  Professor  Rolfe's  map  sheets,  yet  unpublished.  The  re- 
duced contour  map  (Plate  2)  accompanying  this  paper  is  based 
upon  these  several  surveys.  It  serves  to  indicate  the  comparative^ 
size  of  the  valleys  occupied  by  the  outlet  and  of  the  main  tribu- 
taries of  the  Illinois.  But  to  fully  appreciate  the  features  produced 
by  the  outlet,  reference  should  be  made  to  the  large  scale  maps 
just  mentioned. 

In  the  interpretation  of  these  features  from  the  maps,  care  must 
be  exercised  in  tletermining  the  condition  of  the  valley  at  the  time 
the  outlet  first  became  operative.  Tlie  portion  of  the  Illinois  below 
Hennepin,  it  will  be  observed,  is  a  preglacial  valley,  which  is  only 
partially  filled  by  the  glacial  dei)osits.  This  filling  is  preserved  in 
terraces  al(nig  the  borders  of  ilic  valley.  The  glacial  terraces  sel- 
dom rise  to  a  lu'ight  of  more  than  100  fed.  and  in  the  lower  100 
miles  iheir  awrage  lieighl  scarcely  exceeds  50  feet  above  the 
presenl  .stream.  In  the  ])orti«)n  of  ilie  valley  above  Hennepin  the 
stream  is  mainly  in  a  glacial  or  postglacial  course,  or  the  tw<^  ci^m- 
hined,  but  even  here  there  are  coinj)lications  which  make  it  no 
easy  matter  to  determine  the  amount  of  erosion  attril)uta])le  to  the 
outlet.  ]]efore  the  accession  of  the  lake  waters  this  valley  was  the 
line  of  discharge  for  streams  issuing  from  the  ice  sheet,  as  ])ossibly 
of  interirlacial  streams,  some  evidence  of  which  has  been  gathered 
hv  Pr'»fes^or  C'hamberlin.  Alilionijli  tlie  stream^  were  i»enerall\  so 
heavil}-  charged  with  iletritiis  as  to  luiild  wy  rather  than  erode 
their  beds  f<n*  some  distance  below  the  ]>«Mnt  of  emergence  from 
the  ice  sheet,  it  seems  scarcely  probable  that  tdlir.g  woid<l  have 
exceeded  erosi«  Ml  thron^jiont  th.e  entire  length  of  the  I  )es  IMaines 
and  lllin«»is  \'alle\>.  The  basin  at  the  head  of  the  llliiu>is,  as 
noted  above,  wa^  a|»])arently  occni)ied  by  a  lake  at  the  X'alparaiso 
sta;^e  ^)f  glaciation  antl  this  wouM  have  received  the  greater  part 
^^\   the   detritus   bonie   down   b\    the    uiacial   tlo(ul>   (mi    the    1  K'S 


V 


GEOLOGICAL    AND    NATURAL    HISTORY    SURVEY.  69 

Plaines  and  other  tributaries  entering  the  basin  farther  east,  thus 
permitting  the  water  to  issue  at  the  western  end  of  the  basin,  un- 
burdened with  glacial  material.     The  stream  discharging  west- 
ward from  this  basin  would  therefore  have  a  tendency  to  deepen 
the  new  valley  opened  across  the  Marseilles  moraine,  and  in  all 
probability  would  have  extended  its  excavation  at  least  through 
the  new  portion  of  the  valley  to  Hennepin,  there  being  in  that 
section  a  gradient  of  several  inches  per  mile  and  possibly  at  first 
a  gradient  of  several  feet.     It  seems  not  improbable,  also,  that^ 
some  excavation  was  accomplished  by  the  glacial  floods  in  their  I 
passage  over  the  terraces  in  the  lower  portion  of  the  Illinois  Valley,  1 
the  advantages  for  erosion  being  as  good  for  these  floods  as  for  the 
later  ones  fed  by  Lake  Chicago. 

It  is  also  necessary  to  estimate  the  amount  of  filling  which  the 
lower  course  of  the  outlet  has  received  since  the  lake  waters  were 
withdrawn.  Concerning  this  filling.  Prof.  L.  E.  Cooley  has  made 
some  investigation  and  conclud(is*'that  it  will  average  about  30 
feetiroiii  Peru  to  the  mouth  of  the  Illinpis.    (i.) 

In  the  Des  Plames  ValTey  the .  erosion  of  the  Valparaiso 
moraine  and  of  the  terraces  outside  of  it  was  probably  very  largely 
effected  by  the  lake  waters.  An  examination  of  this  portion  of  the 
outlet  will  therefore  be  likely  to  afford  a  fair  understanding  of  the 
size  of  the  channel  which  it  formed. 

Turning  to  the  topographic  maps,  it  appears  that  the  bed  of 
the  lake  outlet  declines  from  about  590  feet  A.  T.  at  Lemont,  in 
the  midst  of  the  Valparaiso  moraine,  to  scarcely  500  feet  at  the 
head  of  the  Illinois,  or  90  feet  in  a  distance  of  25  miles.  Of  this 
fall  76  feet  is  made  in  a  little  less  than  ten  miles  from  Romeo  to 
Joliet  pool.  The  glacial  terraces  which  border  the  outlet  decline 
from  about  630  feet  to  570  feet  between  Lemont  and  the  head  of 
the  Illinois.  This  deepening  of  the  channel  is  shown  by  the  maps 
to  be  somewhat  irregular,  ranging  from  40  feet  to  about  70  feet, 
but  an  average  erosion  of  50  feet  may  be  assumed.  This  deepen- 
ing embraces  not  only  the  work  at  the  time  the  upper  beach  was 
forming,  but  also  that  carried  on  during  the  formation  of  the 
middle  and  third  beaches,  or  down  to  the  time  of  the  final  abandon- 
ment of  the  lake  outlet.  The  channel  above  Joliet  has  a  breadth  of 
one  to  one  and  a  half  miles,  averaging  perhaps  one  and  a  quarter 
miles.  Between  Joliet  and  the  head  of  the  Illinois  several  island- 
like remnants  of  the  glacial  terraces  remain  in  the  midst  of  the 
channel,  making  it  more  difficult  to  estimate  the  breadth,  but  it  is 

[1]    Communicated  to  the  writer, 
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not  markedly  greater  than  in  the  portion  above  Joliet.  The  por- 
tion above  JoHet  is  cut  to  a  sHght  depth  into  the  Xia^ara  linicstonc. 
which  there  underHes  the  glacial  gravel.  The  excavation  in  lime- 
stone, however,  amounts  to  not  more  than  one-fourth  the  size  ui 
the  channel,  for  the  limestone  seldom  rises  more  than  40  feet  above 
the  bed  of  the  lake  outlet  and  in  many  places  its  surface  comes 
down  nearly  to  the  level  of  the  valley  floor.  Below  Joliet  there 
was  even  less  excavation  in  the  rock  than  above.  It  is  estimated 
that  the  rock  excavation  here  does  not  exceed  ten  per  cent,  of  the 
total  cutting. 

In  the  low  tract  at  the  head  of  the  Illinois  (the  Morris  basin; 
the  depth  of  excavation  by  the  outlet  is  very  sHght,  averaging  prob- 
ably less  than  20  feet  in  Jhe  ten  miles  between  the  head  of  the 
Illinois  and  IMorris.  The  plain  appears  to  have  descended  nearlv 
to  the  520-foot  contour  on  the  borders  of  the  river  before  modified 
at  all  by  lake  or  stream  action.  A  low  bluff  formed  on  the  north 
border  of  the  basin  has  a  height  of  15  to  20  feet.  On  the  south 
border  there  is  no  bluff,  that  side  of  the  basin  being  heavily  coaled 
with  sand  deposits.  These  deposits  may  perhaps  have  been  laid 
down  in  part  at  the  time  the  lake  waters  were  forming  the  outlet, 
but  they  arc  probably  largely  of  earlier  date.  In  this  basin  the 
lake  outlet  had  an  average  width  of  four  or  five  miles. 

In  the  section  of  the  Illinois,  immediately  below  (west  fromi 

this  ha<in,  ero>i«)ii.  prior  to  ihc  opening-  of  the  ('hicaj^o  outlet,  nia\ 
have  l.)roui:lit  the  level  of  the  valley  bottom  down  to  that  oi  the 
iij^per  beach  line  of  the  basin,  550  to  ^(n)  feet  al)OVe  tide.  I'hc  i)e<l 
of  the  C'hicairo  outlet  is  nearh'  =;o()  feet,  thus  leaving"  about  ()0  feet 
(le])th  of  er<-)sion.  Passing  westward  the  broad  bed  of  the  Chicai;*-' 
outlet  declines  nearly  (n)  feet  in  the  forty  miles  between  the  west 
bf.)r(ler  of  the  ba^in.  just  uieutionrd.  au'l  the  bend  (^f  the  Illinois 
near  Hennepin.  W  luther  tlu-  valley  had  the  same  i^radient  at  the 
time  the  accession  of  lake  waters  occiu-red  i>  uot  known,  but  it 
could  not  ha\'e  been  i^reatlx  dit't'errnl.  for  the  i^lacial  terrace  iu^t 
above  Hennepin  stands  about  ,^0  fret  lowrr  than  the  beach  lines 
of  the  Morris  ba^in,  and  this  terrain-  wa>,  in  all  jM'obability,  eroded 
the  remaining'  30  to  40  feet  necessary  to  .^'ivr  a  similar  i^radicnt. 

The  width  of  the  oiulet  between  Morris  and  Hennepin  aver- 
af^esabotit  i  J.  miles.  Idle  excavation  is  largely  in  a  soft  sandstone, 
there  l.)eini4'  nearly  continuous  rock  blulYs  t(!  a  heii^ht  of  60  to  75 
feet  above  the  level  of  the  bed  o\  the  outlet.  'Jdiis  sandstone 
presents  nnich  less  resistance  to    stream  action  than    the    firm 
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Niagara  limestone.    Its  resistance,  therefore,  may  not  be  markedly 
greater  than  that  of  the  beds  of  glacial  drift. 

As  noted  above,  the  level  at  which  excavation  by  lake  waters 
began  in  the  section  below  the  great  bend  of  the  Illinois,  is  less 
than  loo  feet  above  the  present  stream,  since  the  glacial  terraces  in 
which  the  lake  outlet  was  excavated  seldom  reach  a  level  loo  feet 
above  the  bed  of  the  outlet,  while  below  the  mouth  of  the  Sanga- 
mon they  rise  scarcely  50  feet  above  that  level.  If  the  30  feet  of 
filling  estimated  by  Prof.  Cooley  be  added  it  seems  a  liberal  esti- 
mate to  allow  75  feet  of  average  excavation  in  this  lower  section  of 
200  miles.  It  may  not  have  been  more  than  two-thirds  that 
amount.  The  width  of  the  outlet  in  this  lower  section  ranges  from 
two  up  to  about  live  miles,  with  an  average  of  perhaps  three  miles. 
This  excavation  is  in  a  loose,  easily  eroded  bed  of  sand  and  fine 
gravel,  which  had  been  deposited  largely  by  glacial  streams. 

Summing  up  the  above  estimajes^^t  appears  that  the  outlet 
has  a  wddth  ranging  from  one  mile*up*ta  about  five  miles,  and  a 
depth  ranging  from  20  feet  up  to  70  feet>ylts  length  from  Summit  | 
to  the  mouth  of  the  Illinois  is  300  miles.    The  excavation  is  prob-  ■ 
ably  not  less  than  three  cubic  miles.    With  the  exception  of  about  * 
fifteen  miles  between  Lemont  and  Joliet  and  forty  miles  between 
Alorris  and  Peru,  where  rock  strata  have  been  eroded,  the  excava-  -1 
tion  is  almost  entirely  in  beds  of  drift.    The  width  varies  with  the  ' 
resistance  to  erosion,  being  least  in  the  section  where  the  Niagara 
limestone  was  eroded  and  greatest  where  there  were  only  drift- 
beds  to  remove,  while  in  the  sandstone  the  channel  is  of  inter-' 
mediate  breadth.    The  breadth  is  also  to  some  degree  dependent 
upon  the  slope  of  the  bed,  being  narrower  in  the  portions,  with- 
rapid  fall,  than  in  portions  having  a  low  rate  of  descent. 

Throughout  the  entire  length  of  the  outlet  the  bluffs  are  steep, 
like  a  river  bank,  and  deposits  made  by  side  streams  on  the  edge 
of  the  valley  are  very  meager,  a  feature  which  indicates  that  the  ; 
stream  had  great  volume,  probably  filling  the  channel  from  bluff  ; 
to  bluft,  and  a  current  sufficiently  strong  to  carry  away  nearly  all  j 
the  detritus  brought  into  it  by  the  side  streams. 

The  rapids  between  Romeo  and  Joliet  occur  in  a  section  where  • 
the  limestone  is  friable,  and  it  is  thought  by  Professor  Cooley  that 
the  friability  is  such  that  falls  could  not  have  been  maintained,  or 
even  established.  The  removal  of  this,  the  main  barrier  in  the 
course  of  the  outlet,  it  is  estimated,  would  require  the  excavation 
of  a  channel  in  rock  only  about  20  miles  in  length  and  25  to  75  feet 
in  depth.    Of  this  excavation  scarcely  one-tenth  part  was  accom- 
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not  markedly  greater  than  in  the  portion  above  JoHet  The  por- 
tion above  JoHet  is  cut  to  a  sUght  depth  into  the  Niagara  Hniestone, 
which  there  undcrhes  the  glacial  gravel.  The  excavation  in  lime- 
stone, however,  amounts  to  not  more  than  one-fourth  the  size  of 
the  channel,  for  the  limestone  seldom  rises  more  than  40  feet  above 
the  bed  of  the  lake  outlet  and  in  many  places  its  surface  comes 
down  nearly  to  the  level  of  the  valley  floor.  JJelow  Joliet  there 
was  even  less  excavation  in  the  rock  than  above.  It  is  estimated 
that  the  rock  excavation  here  does  not  exceed  ten  per  cent,  of  the 
total  cutting. 

In  the  low  tract  at  the  head  of  the  Illinois  (the  Morris  basin) 
the  depth  of  excavation  by  the  outlet  is  very  slight,  averaging  prob- 
ably less  than  20  feet  in  the  ten  miles  between  the  head  of  the 
Illinois  and  Morris.  The  plain  appears  to  have  descended  nearly 
to  the  520-foot  cont(Jur  on  the  borders  of  the  river  before  modified 
at  all  by  lake  or  stream  action.  A  low  bluff  formed  on  the  north 
border  of  the  basin  has  a  height  of  15  to  20  feet.  On  the  south 
border  there  is  no  bluff,  that  side  of  the  basin  being  heavily  coated 
with  sand  deposits.  These  deposits  may  perhaps  have  been  laid 
down  in  part  at  the  time  the  lake  waters  were  forming  the  outlet, 
but  they  are  probably  largely  of  earlier  date.  In  this  basin  the 
lake  outlet  had  an  average  width  of  four  or  five  miles. 

In  the  section  of  the  Illinois,  immediately  below  (west  from) 
this  basin,  erosion,  prior  to  the  opening  of  the  C'hicaj^o  outlet,  may 
have  brc)uglit  the  level  of  the  valley  bottom  down  to  that  of  the 
upper  beach  line  of  ilie  basin,  550  to  560  feet  above  tide.  The  becl 
of  the  Chicago  outlet  is  nearly  500  feet,  thus  leaving  al)out  60  feet 
depth  of  erosion.  J\'issing  westward  the  broad  bed  of  the  Chicago 
outlet  declines  nearly  60  feet  in  the  forty  miles  between  the  west 
border  of  the  basin,  just  mentioned,  and  the  bend  of  the  Illinois 
near  I  lennepin.  Whether  the  valley  had  the  same  gradient  at  the 
time  the  accession  of  lake  waters  occurred  is  not  known,  but  it 
could  not  have  been  greatly  differenl.  for  the  glacial  terrace  just 
above  Ilenne])in  stands  about  ^^o  feet  lower  than  the  beach  lines 
of  the  Morris  basin,  and  this  terrace  was,  in  all  ])r()bal)ility,  eroded 
the  remaining  30  to  40  feet  necessary  to  give  a  similar  gradient. 

The  width  of  the  outlet  between  Morris  and  llemiepin  aver- 
ages about  I  \  miles.  The  excavation  is  largely  in  a  soft  sandstone, 
there  being  nearly  continuous  rock  blutl's  to  a  height  of  60  to  75 
feet  alx^ve  the  level  of  the  bed  of  the  outlet.  This  sandstone 
presents  much  less  resistance  to    stream  action  than    the    firm 
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Niagara  limestone.    Its  resistance,  therefore,  may  not  be  markedly 
greater  than  that  of  the  beds  of  glacial  drift. 

As  noted  above,  the  level  at  which  excavation  by  lake  waters 
began  in  the  section  below  the  great  bend  of  the  Illinois,  is  less 
than  loo  feet  above  the  present  stream,  since  the  glacial  terraces  in 
which  the  lake  outlet  was  excavated  seldom  reach  a  level  loo  feet 
above  the  bed  of  the  outlet,  while  below  the  mouth  of  the  Sanga- 
mon they  rise  scarcely  50  feet  above  that  level.  If  the  30  feet  of 
filling  estimated  by  Prof.  Cooley  be  added  it  seems  a  liberal  esti- 
mate to  allow  75  feet  of  average  excavation  in  this  lower  section  of 
200  miles.  It  may  not  have  been  more  than  two-thirds  that 
amount.  The  width  of  the  outlet  in  this  lower  section  ranges  from 
two  up  to  about  five  miles,  with  an  average  of  perhaps  three  miles. 
This  excavation  is  in  a  loose,  easily  eroded  bed  of  sand  and  fine 
gravel,  which  had  been  deposited  largely  by  glacial  streams. 

Summing  up  the  above  estimajes/v^t  appears  that  the  outlet  -1 
has  a  width  ranging  from  one  mile*up* to.  about  five  miles,  and  a  / 
depth  ranging  from  20  feet  up  to  70  fcet>/Its  length  from  Summit  / 
to  the  mouth  of  the  Illinois  is  300  miles.    The  excavation  is  prob-  j 
ably  not  less  than  three  cubic  miles.    With  the  exception  of  about  * 
fifteen  miles  between  Lemont  and  Joliet  and  forty  miles  between 
Morris  and  Peru,  where  rock  strata  have  been  eroded,  the  excava-  7 
tion  is  almost  entirely  in  beds  of  drift.    The  width  varies  with  the  ' 
resistance  to  erosion,  being  least  in  the  section  where  the  Niagara 
limestone  was  eroded  and  greatest  where  there  were  only  drift; 
beds  to  remove,  while  in  the  sandstone  the  channel  is  of  inter-' 
mediate  breadth.    The  breadth  is  also  to  some  degree  dependent - 
upon  the  slope  of  the  bed,  being  narrower  in  the  portions,  withi 
rapid  fall,  than  in  portions  having  a  low  rate  of  descent. 

Throughout  the  entire  length  of  the  outlet  the  bluffs  are  steep, 
like  a  river  bank,  and  deposits  made  by  side  streams  on  the  edge  , 
of  the  valley  are  very  meager,  a  feature  which  indicates  that  the  ! 
stream  had  great  volume,  probably  filling  the  channel  from  bluff  ; 
to  bluff,  and  a  current  sufficiently  strong  to  carry  away  nearly  all 
the  detritus  brought  into  it  by  the  side  streams. 

The  rapids  between  Romeo  and  Joliet  occur  in  a  section  where  • 
the  limestone  is  friable,  and  it  is  thought  by  Professor  Cooley  that  "* 
the  friability  is  such  that  falls  could  not  have  been  maintained,  or 
even  established.  The  removal  of  this,  the  main  barrier  in  the 
course  of  the  outlet,  it  is  estimated,  would  require  the  excavation 
of  a  channel  in  rock  only  about  20  miles  in  length  and  25  to  75  feet 
in  depth.    Of  this  excavation  scarcely  one-tenth  part  was  accom- 
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plishcd  by  the  lake  outlet.  Bcinjj^  tlie  outlet  from  a  lake,  however, 
its  waters  probably  carried  but  little  se<linient  in  this  portion,  a 
feature  which  shouM  be  wt-ighed  in  discussing^  the  slight  amount 
of  excavation.  Whether  a  stream  of  nearly  clear  water  could  have 
accom]>lished  the  slight  excavation  here  displayed  in  the  course  of 
a  few  thousan<l  years  remains  to  be  determined. 

Turning  to  Niagara  River,  where  the  work  accomplished  in 
a  few  thousand  years  by  a  clear  stream  is  open  to  investigation,  it 
is  found  that  the  recession  of  the  Horseshoe  Fall  is  due  almost 
wholly  to  undermining,  and  that  the  American  Fall,  in  which  there 
is  little  undermining,  is  nearly  stationary.-  The  cutting  on  the 
rai)ids  above  the  Falls  is  also  very  slow  and  amoimts  to  but  a  few 
feet  in  average  depth. 

IVofessor  Cooley  has  called  my  attention  to  the  deposits  at 
the  head  of  Lake  St.  Clair  as  likelv  to  furnish  an  index  of  the 
amount  of  sediment  transported  by  the  Chicago  outlet.  A  delta, 
with  an  area  of  several  s<|uare  miles,  has  been  built  in  the  head  of 
Lake  St.  Clair,  which  must  have  derived  the  bulk  of  its  material 
from  southward  moving  littoral  currents  along  both  the  borders 
of  Lake  Huron.  In  the  lake  under  discussion  littoral  currents 
along  the  west  border  would  have  transported  material  probably 
in  as  great  volume  as  on  either  shore  of  Lake  Huron,  but  those 
on  the  east  and  south  may  have  contributed  less,  for  wind  drifting 
there  is  vcrv  effective.  It  seems  lo{:^itiniate  to  assume  that  at  least 
half  as  much  sediment  was  being  transported  down  the  Chicago 
outlet  as  is  carried  l)v  the  St.  Clair  River.  The  waters  of  the 
Chicago  outlet  would  be  ])n)l)al)ly  more  turbid  than  the  Niagara 
and  less  turbid  than  the  St.  Clair.  iVof.  Coi^ley  thinks  the  contri- 
butions of  seclinieiit  to  the  outlet  through  the  Des  Tlaiues  were  of 
little  conse(jucnce,  for  this  river  has,  since  the  lake  waters  were 
withdrawn,  made  scarcely  any  filling  of  the  outlet  below  River- 
side, where  its  delta  would  naturally  accunuilatc.  The  accession 
of  larger  tributaries  below  may  have  rendered  the  stream  slightly 
more  turbid  than  c>n  the  raj)ids,  and  the  rate  of  rock  excavation 
would  liavebeen  corres|)on(lingly  accelerated. 

It  should  not  be  inferred  that  this  outlet  is  entirely  free  from 
river  debris.  I'eginning  at  the  uj)|)er  beach,  near  .^ununit,  there 
is  for  several  miles  a  mass  of  coarse  material,  largely  limestone 
blocks,  too  lari^e  to  liavebeen  trans]>orte(l  by  the  ciuTent,  covering 
the  bed  of  the  outlet.  The  1  )rainage  Canal  exj>oses  excellent  sec- 
tions of  the  coarse  river  debris  from  Sununit  to  Lemont,  there 
b'-ingonlv  linn'ted  areas  in  this  interval,  where  the  solid  rock  comes 
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to  the  surface.  (See  Figs,  i  and  2.)  Below  Lemont  the  bare  rock 
forms  much  of  the  floor  as  far  as  Jolict.  From  Jolict  to  the  head  of 
the  IlHnois  perhaps  half  the  floor  is  covered  with  deposits  of  drift 
and  river  debris,  so  that  the  distance  to  rock  is  not  known.  The 
remainder  is  either  bare  rock  or  rock  with  a  very  thin  deposit  of 
coarse  river  debris,  with  a  liberal  supply  of  bowlders  of  Canadian 
derivation. "  In  the  Morris  basin  the  rock  is  largely  shale.  This 
has  been  eroded  in  places  by  the  current  and  the  hollows  filled  with 
sand  and  gravel.  From  the  Morris  basin  to  the  bend  of  the  Illinois 
the  rock  floor,  mainly  sandstone,  is  generally  swept  clean.  The 
St.  Peter  sandstone  of  this  section  is  of  such  a  texture  as  to  break 
up.  rapidly  into  its  constituent  grains  and  these,  as  fast  as  they 
were  set  free,  would  have  been  carried  by  the  strong  current  down 
to  the  lower  Illinois,  and  probably  on  into  the  Mississippi.  The 
Lower  Illinois  has  onlv  sand  and  silt  in  its  bottoms.  This  section 
is  now  in  process  of  silting  up,  the  current  being  too  sluggish  to 
carry  away  the  material  brought  in  from  the  upper  portion  of  the 
stream. 

In  connection  with  the  river  debris  should  be  mentioned 
accumulations  of  bowlders.  The  most  conspicuous  accumulation 
noted  is  that  on  the  borders  of  the  Sag  outlet,  just  east  of  the  ])oint 
where  it  enters  the  moraine  and  northeast  of  the  village  of  Worth. 
An  area  of  perhaps  a  square  mile  is  so  thickly  strewn  that  one 
might  almost  step  from  stone  to  stone  over  its  entire  extent.  There 
are,  it  is  estimated,  more  than  1,000  bowlders  per  acre.  Surface 
bowlders  are  not  rare  in  other  portions  of  the  old  lake  bottom, 
where  sand  deposits  are  thin  or  wanting,  there  being,  perhaps,  100 
l)er  scjuare  mile  on  the  part  of  the  lake  bottom,  where  till  is  ex- 
])Osed.  There  seems,  however,  to  be  a  tendency  to  aggregation 
at  the  entrance  to  the  old  outlets.  This  feature  suggests  that  fl(jat- 
ing  ice  has  been  influential  in  their  distribution,  though  there  may 
have  been  a  large  number  brought  by  the  ice  sheet,  the  head  of  the 
outlets  being  near  the  inner  border  of  the  Vali)araiso  moraine. 

Some  very  large  bowlders  have  been  found  along  the  Drain- 
age Canal,  two  of  which  are  shown  in  the  acc()m])anying  view 
(Fig.  1).  The  large  ones  occur  in  most  abundance  where  the 
Valparaiso  moraine  crosses  the  outlet.  IJowlders  are  very  numer- 
ous for  a  few  miles  above  the  junction  of  the  Des  Plaines  with  the 
Kankakee,  both  in  the  lake  outlet  and  the  districts  south.  The 
cause  for  their  abundance  there  is  not  satisfactorily  determined. 
They  seldom  reach  the  large  size  which  bowlders  in  the  Valparaiso 
moraine  present. 
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THE    GLACIAL  LAKE   CHICAGO. 

During  the  past  ten  or  twelve  years  evidence  has  been  gradu- 
ally accumulating  which  points  to  the  existence  of  several  glacial 
lakes  held  on  the  north  by  the  ice  sheet  and  having  southward  dis- 
charge over  the  lowest  points  in  the  rims  of  the  basins  which  they  oc- 
cupied. The  area  of  these  lakes  would  naturally  be  variable,  since  a 
part  of  the  boundary  was  formed  by  an  oscillating  ice  sheet.  The 
outlets  of  the  lakes  would  also  be  liable  to  change  on  account  of  the 
covering  of  ce'rtain  low  outlets  in  the  early  stages  which  were  open 
to  discharge  in  later  stages.  A  change  in  the  extent  and  the  outlets 
of  the  lakes,  it  appears,  has  also  been  produced  by  a  warping  of  the 
crust  or  differential  uplift  in  the  region  they  occupy.  The  compli- 
cations are  therefore  great,  and  as  yet  the  full  history  is  not  worked 
out.  Enough  is  known,  however,  to  make  certain  that  the  general 
direction  of  retreat  of  the  ice  sheet  was  northeastward.  The 
southern  and  western  portions  of  the  Great  Lake  basins  were, 
therefore,  the  first  to  become  free  from  ice  and  occupied  by  glacial 
lakes. 

While  the  ice  sheet  was  covering  the  present  outlets  of  Lakes 
Superior  and  Michigan,  these  lakes  had  n*.)  connection  with  each 
other,  nor  with  the  lakes  to  the  east,  and  their  discharge  was  south- 
ward or  southwestward  into  the  ]\Tississip])i,  from  the  present 
heads  of  these  lakes.    A  small  district  west  of  T-akc  Krie  was  also 
occupied  by  a  lake  that  discliargcd  soutlnvestwanl  to  the  \\'abash. 
Upon  the  withdrawal  of  tlie  ice  sheet  from  the  soutliern  peninsula 
of  Michigan  and  the  southern  ]>orti«^n  of  tlie  Lake  lluron  basin, 
tlie  lake  at  the  western  end.  of  Lake  l'>ie  became  c\]>anded  an<l  a 
line  of  discharge  was  opened  eventually  fpMU  Saginaw  Hay  acn»ss 
the  soutliern  peninsula  of  Michigan  to  the  Lake  Michigan  basin, 
and  tliis  being  lower  thrm  the  <')utlet  to  tlie  \\'abash,  that  outlet  was 
aband':)ned.    The  waters  of  the  Lake  lluron  basin  beiuL;:  held  at 
a  s^MiTjvJiat  liigiier  level  than  tlmse  of  the  Lake  Michigan  basin. 
tiio  tl'jw  r,i  water  wa<  fp»ni  ilie  former  to  the  latter.     The  glacal 
]a-:e.  wlii-'h  di-cliargi-d  arrMS<  ilu*  s«>utliern  ])eninsula  «»f  Michigan 
ext-  ii'le'l  "V«r  tin-  'li-trict  between  Lake  1  Inrmi  and  Lake  h.rie.  a> 
v.'ll  7>.<  til'-  Lake  [-.ru-  ba-in  an-l  the  l<.w  (li>^trict  bordering  it  «»n 
ilv  -o',:tI'  a!i'"   v.t>t.     ]\  api)arenth'  diil   n«»t   e\ten«l  far  into  tlu 
<"»';*ari"  ^a-!!'.  a-  a  -t'vK'  <  »f  mnrajne^^  iii'iicati-  th.at  the  ice  sheet 
"•«-..•••».•■.:  •'  at  ba-in  at  the  time  '•{  \h\<  diseharge.     It  thus  a]M>ear^ 
tha*  :!  •■  ^"r'-'ac^' .  '*".']•  \  :a  "Ur  tiir.r  \\a-  tlie  line  <  •[  di^charLze  for  an 
area  :iv:cy  !ari:«Tthan  :^'e  j. resent  Lake  Micliiuan  basin. 
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When  the  ice  sheet  withdrew  from  the  Ontario  basin  an  east- 
ward outlet  was  opened  by  the  Mohawk.  The  Erie  and  Huron 
basins  were  then  made  tributary  to  the  Mohawk  and  Hudson,  and 
it  is  probable  that  they  never  afterwards  discharged  into  the  Lake 
Michigan  basin.  There  are,  however,  complications  not  yet  fully 
understood,  arising  in  large  part  from  the  differential  uplifts  of  the 
region,  which  may  have  resulted  in  a  brief  flow  of  the  waters  west- 
ward along  the  straits  of  Mackinac  after  the  ice  had  withdrawn 
from  the  northern  end  of  the  Lake  Michigan  basin. 

The  working  out  of  the  lake  history  has  also  brought  evidence 
that  the  Lake  Michigan  basin  was  for  a  time  free  from  water  in  its 
southern  end  far  within  the  limits  of  the  present  shore  of  the  lake. 
This  low  stage  of  the  southern  end  of  the  basin,  it  appears,  was 
due  not  so  much  to  the  shrinking  of  the  lake  as  to  lower  elevation 
in  the  northern  latitudes,  for  at  that  time  the  lake  apparently  stood 
above  its  present  level  at  the  north  end  of  the  basin.  The  evidence 
now  at  hand  points  to  a  general  northeastward  elevatory  move- 
ment, following  more  or  less  closely  the  retreat  of  the  ice  sheet. 
While,  therefore,  the  retreat  of  the  ice  sheet  opened  low  outlets  to- 
ward the  east  and  thus  led  to  the  withdrawal  of  the  water  from  the 
southern  and  western  end  of  the  lake  basins,  the  succeeding  uplift 
at  the  northeast,  complicated  by  conditions  which  cannot  well  be 
entered  into  here,  raised  these  outlets  sufficiently  to  cause  the 
water  to  be  thrown  back  and  give  these  lakes  their  present  extent. 

The  introduction  of  the  name  Lake  Chicago,  for  the  glacial  lake, 
which  was  held  in  the  southern  end  of  the  Lake  Michigan  basin, 
seems  convenient,  if  not  necessary,  inasmuch  as  its  area  was  not 
coincident  with  that  of  Lake  Michigan,  and  its  outlet  was  in  the 
reverse  direction.  It  is  also  in  keeping  with  the  custom  of  students 
of  glacial  lakes,  who  find  it  advantageous  to  have  a  special  name  for 
each  of  the  temporary  bodies  of  water  in  the  several  basins.  The 
name,  Lake  Chicago,  seems  especially  pertinent,  since  the  glacial 
lake  extended  about  as  far  beyond  the  present  limits  of  Lake 
Michigan,  in  the  vicinity  of  Chicago,  as  at  any  part  of  its  border. 
It  is  also  a  name  which  readily  suggests  the  position  of  the  lake, 
and  it  is  in  keeping  with  the  name  which  has  come  into  use  for  the 
outlet,  namely,  the  Chicago  outlet. 

The  name  Lake  Chicago  is  applied  provisionally  to  all  the 
stages  at  which  there  was  a  southwestward  outlet,  but  it  is  not  yet 
certain  whether  they  were  all  formed  during  the  occupancy  of  a 
portion  of  the  Lake  Michigan  basin  by  the  ice  sheet.  This  ques- 
tion is  discussed  at  some  length  further  on. 
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The  Study  of  the  beaches  of  this  glacial  lake  is  not  sufficiently 
complete  for  nie  to  indicate  its  precise  relations  to,  or  points  of 
connection  with,  the  ice  sheet.  ]\Iy  study  has  been  carried  no 
farther  north  than  to  the  line  of  Illinois  and  Wisconsin  on  the 
west  side  and  to  a  corresponding  latitude  on  the  east  side  or  the 
lake.  Prof.  Chamberlin's  studies  left  the  precise  extent  of  the 
higher  beaches  undetermined.  Mr.  Taylor's  observations  have 
been  confined  to  the  northern  portion  of  the  basin,  and  as  vet  no 
one  has  examined  the  intervening  district,  with  a  view  to  determin- 
ing the  limits  of  this  glacial  lake.  Probably  the  most  favorable 
field  for  investigation  will  be  found  on  the  Wisconsin  side,  since 
the  extensive  deposits  of  wind-drifted  sand  on  the  border  of  the 
lake  in  ATichigan  make  it  difficult  to  determine  the  extent  of  water 
action.  The  long  stretches  of  high  bluff,  however,  interrupt  the 
beaches  so  greatly  that  some  difficulty  is  anticipated  in  making 
precise  correlations  on  the  Wisconsin  side. 

The  Upper  or  Glmwood  Beach — T\\\s  beach  receives  its 
name  from  the  village  of  (ilenwood,  on  the  Chicago  and  Eastern 
Illinois  Railroad,  a  few  miles  south  of  the  limits  of  Chicago.  The 
name  has  been  selected  (i)  because  the  beach  is  es])ecially  well 
developed  at  that  village  and  {2)  because,  being  near  the  State  line 
of  Indiana  and  Illinois,  the  name  will  be  familiar  to  residents  of 
either  State. 

In  the  Illinois  ])()rtion  of  Lake  Cliicap)  lliis  l>eaoh  is  ]>resent, 
except  for  a  few  miles  l^etween  W'aukegan  and  Wimietka,  where 
tlie  lake  >hore  is  now  fartluT  west  than  it  was  at  the  time  this  beach 
was  formed.  In  indijina  tlu'  braeh  is  ]»resent  throughout  the 
entire  exient  of  the  l)or(ler  of  Lake  ( 'hicago  in  that  State,  being 
nowluTc*  less  than  two  and  in  ]>laees  twrlve  miles  back  from  the 
shore.  In  Michigan  it  is  absent  for  a  short  distance  at  the  "clay 
banks,"  north  of  .\\*w  IhitTalo,  wlirrc  the  ])resent  shore  stands 
farther  cast  than  the  shore  of  Lake  Chicago.  It  is  also  absent  for 
the  same  reason  for  a  few  miles  near  the  line  of  lUrrien  and  \  an 
linren  ('ounties,  north  of  St.  |ose])h.  Michigan.  Tracing  in  detail 
the  course  of  this  beach  is  as  follows: 

l''roni  the  Wi^con^in  Hiu'  sontliward  to  South  W'ankegan, 
it  stand-s  only  one  to  (wo  miles  back  fr«Mn  the  shore  of  Lake 
.\1  i«  higan,  and  conie>  onl  1m  thai  >hore  at  the  point  wher-' 
the  bhilT  of  till  sei^  in  south  of  W'aukegan.  Tlii^  MutT  (»f 
till  stands  above  the  lake  le\'el  a^  far  <oulh  as  \\  inneika. 
kroni  W  innetka  a  cut  terrace,  nc\arl\  jo  feel  in  height,  extends 
>outh  along  the  face  of  the  ea>t  till  rid^e.  noted  ab'»\e.  tM  its  ter- 
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minus,  perhaps  one  mile  from  the  point  where  the  terrace  departs 
from  the  present  shore  of  the  lake.  From  the  terminus  of  this 
ridge  a  bar  was  built  out  southwestward  five  or  six  miles,  ter- 
minating about  a  mile  cast  of  Chicago  River,  in  the  western  part  of 
T.  41,  R.  13,  E.  The  bar  sends  out  two  prominent  spurs  to  the 
west,  a  distance  of  nearly  one  mile.  These  probably  mark  the 
termini  in  its  earlier  stages.  The  average  width  of  this  bar  is  about 
one-fourth  mile,  and  it  was  built  up  to  a  height  of  lo  to  20  feet 
above  the  bay  back  of  it.  It  consists  largely  of  gravel,  but  has  a 
liberal  admixture  of  sand.  The  bay  back  of  this  bar  extended  to  the 
valley  of  the  Chicago  River  and  had  a  width  of  two  to  three  miles. 
The  northern  end  finds  a  narrow  extension  northward,  in  Skokie 
marsh.  The  site  of  this  old  l)ay  is  now  largely  under  cultivation, 
though  some  portions  are  still  marshy. 

The  question  naturally  arisi;^ '^Whether  this  accunudation  of 
gravel  and  sand  was  formed  bytha^lake  currents  and  waves,  inde- 
pendent of  the  Chicago  River,  or  \^as  largely  formed  as  a  delta 
from  that  stream.  This  deposit  is  not  in  the  form  of  a  delta  built 
up  at  the  debouchure  of  the  river  into  the.  lake,  but  lies  some  dis- 
tance to  the  east  of  the  river  valley.  Moreover,  to  make  it  still 
more  evident  that  it  was  the  lake  and  not  the  river  which  con- 
tributed the  great  bulk  of  the  beach  deposit,  it  is  found  that  the 
river  valley  above  the  point  wiiere  it  entered  the  old  lake  has  very 
little  assorted  material,  such  as  would  accumulate  above  a  delta. 

The  beach  appears  on  the  west  side  of  the  Chicago  River, 
Sec.  19,  T.  41,  R.  13  E.,  about  a  mile  northwest  from  the  terminus 
of  the  bar.  From  this  point  southward  to  Oak  Park  the  shore  is 
usually  a  cut  terrace  (see  Fig.  8),  with  a  bank  ranging  from  6  to  25 
feet  in  height,  with  occasional  deposits  of  beach  gravel  and  sand 
along  its  front.  At  ( )ak  Park  there  is  an  extension  of  gravel  down 
the  east  side  of  the  Des  Plaines  River  similar  to  that  of  the  bar  east 
of  the  Chicago  River,  noted  above.  A  ridge  or  bar  20  to  40  rods  in 
width  and  10  feet  or  more  in  height  extends  from  (Jak  Park  south 
about  two  miles  to  the  south  part  of  vSccs.  13  and  14,  T.  39,  R.  12 
E.,  and  there  terminates  abruptly  with  a  level  nearly  20  feet  above 
the  plain  on  its  immediate  borders. 

Passing  to  the  west  side  of  the  Des  Plaines  River,  the  beach 
appears  about  a  mile  above  the  southern  end  of  the  bar  just  de- 
scribed and  passes  in  a  curving  course  westward  through 
the  south  Q{\gQ  of  May  wood,  in  Sees.  14,  22,  and  16,  T. 
39,  R.  12  K.  This  portion  of  the  beach  is  only  two 
to  four  feet  in  height,  and  at  the  west  it  fades  out    completely. 
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Its  faintness  in  this  district  is  probably  due,  in  part,  at  least,  to  the 
protection  from  wave  action  occasioned  by  the  bar  just  described. 
Upon  passing  south  and  crossing  Salt  Creek,  about  a  mile  from 
the  point  where  the  beach  fades  out,  it  reappears  as  a  well-defined 
ridge,  composed  of  sand  and  gravel,  rising  from  lo  to  12  feet  above 
the  border  of  the  plain  on  the  east,  and  having  a  breadth  of  30  to  40 
rods.  L'ollowing  this  beach  southward,  it  changes  in 
about  a  mile  to  a  cut  terrace,  which  is  well  defined  from  that  point 
southward  to  the  lake  outlet,  a  short  distance  south  of  LaGrange. 
its  course  is  through  the  eastern  part  of  the  city  of  LaGrange, 
where  it  is  in  the  form  of  a  cut  terrace,  with  bank  10  to  15  feet  in 
height. 

i'^assing  to  the  west  side  of  the  outlet,  near  Willow  Springs, 
the  shore  line  is  found  as  a  cut  terrace  along  the  east  face  of  the 
prominent  morainic  tract  w^hich  occupies  the  interval  between  the 
two  outlets  of  the  lake.  Though  mainly  a  cut  terrace  the  moraine 
is  flanked  occasionally  by  deposits  of  gravel  and  sand. 

South  from  the  southern,  or  Sag,  outlet  the  shore  is  carved  on 
the  inner  face  of  the  Valparaiso  moraine  with  banks  5  to  20  feet,  or 
more,  in  height,  but  with  only  occasional  deposits  of  gravel  and 
sand.  Upon  approaching  the  State  line,  however,  near  Glenwood, 
the  shore  bears  away  from  the  moraine  and  deposits  of  gravel  and 
sand  are  built  up  to  a  height  of  6  to  12  feet  or  more.  These  are 
sometimes  in  the  form  of  a  sinj^lc  rid^-e,  but  not  infrequently  a 
series  of  parallel  ridf^es  occur,  separated  by  narrow  sags. 

The  effect  of  the  waves  at  this  lake  stai;e  is  discernible  on 
tlie  l)()rders  of  lUue  Island  till  ridi^e,  thoiii^li  the  western  border  is 
eliaracterized  by  dunes  wliich  conceal  to  some  extent  the  action  of 
the  lake. 

Upon  i)as>ing  into  Indiana  the  l)eacli  .soon  becomes  sandv, 
like  the  shore  of  the  present  lake,  and  dunes  with  an  elevation  of 
U)  to  25  feet  are  formed  throughout  nuieh  oi  the  course  in  that 
State.  These  dunes,  in  places,  have  drifted  out  for  a  mile  or  more 
beyond  the  old  lake  border,  reacliini*"  elevations  sc^newhat  higher 
than  the  level  of  the  lake.  J'here  are  occasional  i)oinls  where 
j;ravelly  deposits  have  been  found  in  connection  with  this  shore 
in  Indiana  and  also  in  Michigan,  but  the  sand,  as  a  rule,  conceals 
llie  shore  prixlucts  of  the  lake.  (  )ne  of  the  best  instances  noted  of 
a  gravelly  beach  formed  at  this  stage  is  at  Sawyer,  Michigan,  a 
few  miles  so\Uh  of  St.  b)seph.  The  beach  is  well  exposed  bv  a 
wagon  road  leading  west  fnun  the  village,  about  icK)  to  120  rods 
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west  from  the  railway  station,  and  at  an  elevation  55  to  60  feet 
above  the  lake. 

Near  the  mouth  of  the  Kalamazoo  River,  in  Michigan,  there 
are  extensive  sand  plains  standing  90  to  100  feet  above  the  lake, 
which  seem  to  have  been  occupied  by  lake  water.  The  sand  de- 
posits extend  back  nearly  to  Allegan,  on  the  Kalamazoo,  and 
southward  from  the  Kalamazoo  to  Paw  Paw  River,  near 
Hartford,  occupying  a  strip  of  lowlands  back  of  a  moraine  that  lies 
near  the  lake  shore.  They  may  have  been  formed  at  an  earlier 
stage  than  the  beach  under  discussion,  in  a  narrow  lake  held  be- 
tween the  ice  and  the  higher  land  to  the  east.  It  seems  probable 
that  a  small  lake  would  have  appeared  during  the  formation  of  this 
moraine.  In  the  present  stage  of  investigation  it  is  scarcely  legiti- 
mate to  assume  that  Lake  Chicago  reached  so  high  a  level  there, 
a  level  about  40  feet  above  that  of  the  beaches  at  the  south  and 
west  borders  of  the  lake. 

There  is  very  little  range  of  altitude  shown  in  the  Illinois  por- 
tion of  this  beach,  the  Variations  being  scarcely  more  than  may  be 
attributed  to  the  fluctuations  in  the  lake  or  to  storms.  The  follow- 
ing presents  the  railway  elevations  in  succession,  from  north  to 
south,  at  points  where  this  beach  is  crossed : 

Table  of  Altitudes  along  the  Upper  or  Glenwood  Beach, 

Station.  Railway.  ^^^e-^A^t!* 


Winnetka,  C.  &  N.  W. 


658 
640 


Oak  Glen,  C,  M.  4k  St.  P.  631 

Norwood,  C.  &  N.  W.  j  ^^^ 

Galewood,  0.,  M.  &  St.  P.  j  ^*J 

May  wood,  C,  St.  P.  &  K.  C.  636 

(645 
1627 


La  Grange,  C.  B.  &  Q. 


Border  of  r    ji    j    n^  v>  i  658 

Moraine,  ^'  ^'  ^'  '^  ^'  (  630 

Homewood,  111.  Cent.  666 

Glenwood,  C.  &  E.  I.  636 

Dyer,  Ind.  L.  N.  A.  &  C.  63« 


) 


In  the  above  table,  where  two  elevations  are  given,  the  lower 
marks  the  base  of  the  cut  terrace  and  the  upper  the  brow.  It  is 
probable  that  the  lake  level  was  but  a  few  feet  above  the  base.  In 
the  Illinois  portion  it  may  safely  be  assumed  to  be  635  to  640  feet 
above  tide  or  about  53  to  58  feet  above  the  level  of  the  present  lake. 


It 


>» 
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A  few  gravel  pits  have  been  opened  in  this  beach.  Probably 
the  most  extensive  is  Haas'  pit,  near  Forest  Home  Cemetery,  one 
mile  south  of  Oak  J^ark.  This  is  opened  in  the  bar  described 
above  as  leading  southward  on  the  east  side  of  the  Des  Plaines 
River.  The  excavation  extends  from  the  east  side  of  the  bar  west 
past  the  center  and  shows  l>eds  dipping  at  various  angles,  but  all 
towards  the  east.  Some  of  the  beds  increase  in  thickness  as  thev 
descend,  but  the  lower  l)cd  which  is  mainly  sand  decreases  in  thick- 
ness in  passing  from  the  higher  to  the  lower  part  of  the  bar.  It 
appears  to  be  a  sand  bar  upon  which  the  coarser  beach  deposits 
are  built.  The  following  section  was  obtained  at  the  south  side  of 
this  gravel  pit  and  shows  the  structure  at  that  particular  place 
only,  for  Mr.  Haas  states  that  the  material  of  the  same  l)ed  may 
vary  greatly  in  coarseness  within  the  space  of  a  few  feet.  The  dip 
of  the  beds.  However,  is  uniformly  toward  the  east,  throughout  the 
entire  extent  of  the  pit,  which  covers  an  area  of  several  acres: 

1.  Brown-stained  jjravcl.  capping  summit  and  slope. .  •  • . .   t8  to  30  inches 

2.  Fine  gravel,  fresh  or  stained  but  little.  ..•••..........  24  to  48 

3.  Sand,  very  thin  at  top,  but  increasing  toward  side  of  bar    o  in  36 

4.  Fine  gravel,  increasing  like  No.  3 o  to  48 

5.  Fine  gravel,  nearly  4  feet  in  thickness,   which  passes 

upward  from  near  the  east  side  of  the  excavation,  as- 
suming a  nearly  horizontal  position  beneath  the  crest 

of  the  ridge 40  to  48 

0.   Sand,  tliickening  toward  the  higher  pari  ol  ridge.  ..  .•  •      ()  to  ^fi 

Mr.  i  laas  reports  that  shells  of  the  size  of  tniios  and  also 
smaller  moUuscan  sliells  have  been  foiuid  in  the  bed  of  sand  at  the 
bottom  of  the  pit.  Tlie  larger  shells  were  tliotiglit  by  him  to  bo 
unios.  A  shell,  however,  which  he  sent  lo  the  writer  ])rove(l  to  be 
the  ordinary  oyster.  This  tniexpeeted  development  raises  the 
(jue.stion  whether  this  ])artteiilar  shell  wa^  in  situ  at  the  time  it  wa> 
discovered,  if  it  (h)es  not  render  doubtful  the  oeeiu'renoe  of  .any 
native  shells  in  this  bar.  I'jxmi  visiiiug  the  rei^iou  attain  and  in- 
(juirin.i.:  particularly  into  the  eireiuu>ianee>,  there  s^-enis  little  (pies- 
tiou  that  the  shell  wa>«  ])ieked  up  near  the  l>a>e  i^i  the  ]>il  bv  some 
of  the  workmen,  but  it  was  fotuid  that  there  are  a  few  ln<lian  jjraves 
on  the  bar.  which  extend  down  nearix  to  the  level  1  tf  the  base  i^i 
the  j)il.  rile  >liell,  tlierefi  ii\'.  uia\  have  been  introduced  ;it  the 
time  <»f  burial  of  soiue  brave  warrior,  or  it  nia\  ha\i'  been  ^>\  more 
recent  intnulucliMU.  Thi^  is  ap]>arently  the  ouly  ]dace  alou.t;"  the 
entire  leuLilh  of  the  upper  beach  w  lu-re  moUuscan  <lielK  have  been 
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found,  and  this  negative  evidence  strengthens  the  view  that  the 
shells  at  this  pit  may  be  intrusions.  Remains  of  terrestrial  life  Jiave 
also  been  found  here.  Mr.  Haas  preserved  fragments  of  the  tooth 
of  a  mammoth  found  in  the  gravel  pit  at  a  depth  of  several  feet. 
These  fragments  are  waterworn,  and  it  seems,  therefore,  quite 
probable  that  they  were  imbedded  during  the  formation  of  the 
beach. 

Another  gravel  pit  has  been  opened  in  the  beach  between 
Salt  Creek  and  LaGrange,  in  which  the  excavation  extends  from 
the  east  side  of  the  beach  westward  nearly  to  the  outer  slope.  It 
has  a  depth  of  12  to  14  feet  in  the  deepest  part,  and  exposes  a  series 
of  beds  dipping  slightly  toward  the  east.  The  upper  five  feet  is  of 
brown  stained  gravel.  The  lower  portion  is  a  fine  gravel,  with 
very  little  stain.  In  the  gravel  there  are  sandy  pockets  and  also 
thin  beds  of  sand.  These  sandy  portions,  in  some  cases,  show  a 
slight  eflFervescence  with  acid,  but  are  not  nearly  so  calcareous  as 
the  sand  found  at  similar  depths  in  glacial  deposits. 

Interval  of  Emergence.  —  After  the  Tilenwood  beach  was 
formed  the  lake  appears  to  have  withdrawn  from  the  plain  between 
the  beach  and  the  shore  of  Lake  Michigan,  in  Illinois.  How  much 
farther  north  it  withdrew  is  not  accurately  determined.  Professor 
Chamberlin  recognized  evidence  of  emergence  between  the  forma- 
tion of  this  beach  and  the  second  beach,  in  Southeastern  Wisconsin. 
That  it  withdrew  so  much  in  the  northern  end  of  the  Lake  Michi- 
gan basin  as  in  the  southern  seems  im])rol)al)le  from  the  evidence 
drawn  from  tilting,  it  being  found  by  Mr.  F.  1>.  Taylor  that  that 
portion  of  the  basin  has  been  u])lifted  more  than  the  southern. 
Whether  this  emergence  is  to  l)e  connected  with  the  lake  stage, 
known  as  the  Algon([uin,  is  not  yet  ascertained,  though  that  seems 
a  probable  correlation. 

The  evidence  for  this  emergence  within  the  Chicago  area  is 
found  in  beds  of  peaty  material  that  occur  beneath  gravel  of  the 
succeeding  lake  stage,  as  long  since  noted  by  Dr.  Andrew-s  and 
discussed  in  his  paper  cited  above.  Tn  Wisconsin  the  evidence  is 
in  clav  beds,  which  seem  to  have  been  left  in  a  retirincr  water 
body,  and  which  are  covered  by  beach  deposits  of  the  succeeding 
lake  stage,  as  pointed  out  by  Prof.  Chanil)erlin  in  his  official  report 
of  the  Wisconsin  Geological  Survey.  There  is  need  for  further 
study  of  this  interval  in  tlie  lake  history  before  conclusions  of 
much  consequence  can  be  drawn. 
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The  Second  or  Calumet  Beach, — This  beach  throughout 
much  of  its  course  in  Indiana  and  for  a  short  distance  in  Illinois 
follows  the  south  border  of  the  Calumet  River,  and  because  of  this 
close  association  the  name  Calumet  seems  appropriate.  It  stands 
about  20  feet  lower  than  the  Upper  beach,  and  its  course  in  the 
Illinois  portion  of  the  region  traversed  by  it  is  indicated  on  the 
accompanying  map  (Plate  3).  From  the  Wisconsin  line  southward 
to  Chicago  River  it  is  closely  associated  with  the  Upper  beach, 
wherever  that  beach  remains.  From  the  Chicago  to  the  Dcs 
Plaines  River  it  is  separated  from  the  Upper  beach  by  an  interval 
of  i^  to  3  miles.  The  outlet  at  this  stage  was  at  the  Des  Plaines 
River,  between  the  villages  of  Riverside  and  Summit,  and  the 
beach  gravels  are  well  developed  for  a  short  distance  below  Sum- 
mit on  the  east  side  of  the  outlet.  The  beach  leads  somewhat 
directly  southeastward  from  Sunmiit  to  the  north  end  of  Blue 
Island  ridge  and  then  southward  along  the  east  side  of  the  ridge, 
past  Washington  Heights  to  the  Calumet  River,  two  or  three 
miles  east  of  Blue  Island.  The  Sag  outlet  had  its  head  at  this  time 
in  a  wide  opening  between  the  Calumet  and  Thornton.  Immedi- 
ately east  of  Thornton  the  beach  reaj^pears  in  its  customary 
strength  and  passes  thence  eastward  across  Lake  County,  Indiana, 
following  the  south  border  of  Calumet  River  at  an  average  dis- 
tance of  perhaps  a  mile  from  this  stream.  In  western  Porter 
County,  Indiana,  near  the  line  of  Porta.Lrc  and  Westchester  Town- 
ships, it  crosses  to  tlic  nortli  side  (^^  the  river,  and  its  course  from 
that  point  eastward  across  Porter  and  northwestern  TaPorte 
Counties  is  nearly  parallel  with  the  present  shore  of  Lake  ^[iclii- 
gan  and  rlistant  from  it  two  to  three  miles.  In  "Michigan  it  l:)onlers 
the  lake  even  more  closely,  as  far  north  as  observations  were 
carried  (to  latitude  42  degrees.  30  minntes\  being  found  usually 
within  a  mile  or  two  of  the  lake  shore. 

This  beach  extended  a  cons])icuous  bar  out  some  distance  into 
the  lake  above  Chicago.  Its  northern  end  is  found  at  the  lake 
shore  between  ^^'ilmette  and  Fvanston,  and  leads  thence  south- 
ward through  the  west  ])art  of  l^vanston  to  Rose*  Tlill  Cemetery, 
and  there  turns  abruptly  westward  and  terminates  at  the  village 
of  P.owmanville,  on  the  east  blufT  of  Chicago  River.  It  is  j-jrobable 
that  this  bar  wa'^  attached  to  the  old  shore  at  some  point  farther 
north  than  its  present  ternu'nus,  a  portion  of  it  having  been  re 
moved  by  the  encroachments  of  Lake  "Michigan.  The  l>ny  back 
of  this  l)ar  had  a  width  of  one  to  four  nn'les  and  a  depth  of  i  5  {o  20 
feet  in  its  deepest  parts.     I'^ortions  of  it  were  so  shallow  as  to  be 
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marshy.  Notwithstanding  the  presence  of  this  bar  the  beach  back 
of  it  seems  to  have  been  acted  upon  by  lake  waves  with  nearly 
as  much  vigor  as  the  portion  of  the  beach  farther  south,  which 
was  not  thus  protected.  The  bar  is  nuich  stron.e^er  than  any  part 
of  the  beach  proper,  being  lo  to  20  feet  in  height  and  nearly  one- 
fourth  mile  in  average  breadth — if  the  sand  and  gravel  on  its 
borders  are  included. 

The  second  beach  is,  on  the  whole,  characterized  by  larger 
deposition  than  the  upper  one,  there  being  throughout  much  of  its 
extent  a  line  of  sandy  gravel,  5  to  10  rods  or  more  in  width  and 
2  to  5  feet  in  height,  but  it  has  less  conspicuous  cut  terraces.  Its 
strength  is  greater  in  the  vicinity  of  the  northern  outlet  and  on  the 
north  side  of  the  southern  outlet  than  at  points  between  or  outside 
the  outlets.  In  Illinois  and  Michigan,  however,  it  is  heavily  cov- 
ered with  sand,  which  is  probably  in  large  part  wind  drifted.  These 
accumulations  of  sand  in  places  reaeh  the  height  of  30  to  40  feet. 

Occasional  reports  of  the  discovery  of  a  molluscan  shell  in 
this  beach  have  come  to  my  notice,  but  none  have  been  personally 
noted.  In  this  respect  it  is  similar  to  the  Ui)per  beach,  but  in 
striking  contrast  with  the  next  lower  beach,  which  is  full  of  fossils. 

An  excellent  exposure  of  the  structure  of  the  bar  noted  above 
is  found  immediately  north  of  Evanston,  where  the  lake  is  under- 
mining the  bar  as  well  as  subjacent  deposits.  The  beach  sands 
and  gravels  rest  upon  a  bed  of  peat,  which  was  noted  by  Dr. 
Andrews  and  interpreted  by  him  to  be  the  accumulation  of  a  marsh 
or  partially  sunnncrged  land  surface.  The  i)eat  not  only  underlies 
the  bar  under  discussion,  but  extends  eastward  across  the  interval 
between  it  and  the  Third  beach.  Its  level  is  no  higher  than  that  of 
the  Third  beach,  being  but  12  to  15  feel  above  the  present  level  of 
Lake  Michigan.  The  peat  is  in  places  several  feet  thick,  but  at  the 
point  where  the  bar  comes  out  to  the  lake  shore  it  has  a  thickness 
of  only  3  to  6  inches.  It  contains  pieces  of  mangled  wood  and  has 
been  disturbed  by  waves.  Between  the  peat  and  the  vellowish  blue 
till,  which  forms  the  base  of  the  exj)osure,  there  is  a  gravelly  sand 
6  to  18  inches  in  thickness,  which  ai)pears  to  be  a  lacustrine  deposit. 
The  peat  is  immediately  overlain  by  about  5  feet  of  sand,  above 
which  there  is  a  bed  of  coarse  gravel.  The  gravel  is  thin  near  the 
borders  of  the  bar,  but  has  a  thickness  of  1 1  to  \2  feet  beneath  the 
highest  j)art.  It  is  capped  by  a  thin  dejmsit  of  sand  and  has  layers 
of  sand  interstratified  with  it  in  its  thickest  ])art.  The  presence  of 
this  gravel  makes  it  impossible  to  suppose  that  the  old  land  surface 
has  been  buried  by  the  drifting  of  material  from  the  lower  beach. 
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TIktc  scciiis  no  escape  from  the  conclusion  that  the  lake  stood  at 
a  lower  stage  than  the  level  of  the  second  beach  before  that  beach 
and  the  bar  under  discussion  were  formed. 

The  Third  or  ToUeston  Beach — This  beach  receives  its  name 
from  the  village  of  Tolleston,  situated  in  Northwestern  Indiana  at 
the  crossing  of  the  Pittsburg,  Ft.  Wayne  and  Chicago  Railway  and 
the  Michigan  Central  Railway,  at  a  point  immediately  south  of  the 
extreme  head  of  Lake  Michigan,  and  distant  only  2j  miles  from  the 
head  of  the  lake.  It  is  more  complex  than  either  of  the  higher 
beaches,  and  it  becomes  a  matter  of  no  small  difficulty  to  determine 
what  beaches  should  be  included  with  this  lake  stage.  There  are, 
by  actual  count,  32  beachlets  crossed  on  a  X.-S.  line  about  three 
miles  east  of  the  State  line  of  Illinois  and  Indiana.  The  outer 
line  of  this  series  is  usually  much  stronger  than  the  others  and 
stands  a  few  feet  higher,  and  hence  is  considered  the  main  line. 
The  village  of  Tolleston  and  also  Hessville  and  Miller  Station,  in 
I  Hf liana,  are  situated  on  the  outermost  or  main  line. 

Manv  of  the  beachlets  situated  between  the  main  line  and  the 
shore  of  Lake  Michigan  stand  only  10  to  12  feet  above  that  lake, 
anrl,  as  shown  further  on,  seem  to  have  been  formed  after  the 
southeastward  outlet  was  abandoned.  This  being  the  case  they 
should  not  be  referred  to  Lake  Chicago.  The  Third  or  Tolleston 
beach,  as  here  described,  includes  only  such  beaches  and  bars  as 
have  sufficient  elevation  above  the  sill  of  the  Chicago  outlet  to 
indicate  that  they  are  connected  with  that  outlet — beaches  whose 
elevation  is  18  to  25  feet  above  the  level  of  Lake  Michigan. 

The  portion  of  the  shore  of  this  lake  stai;e,  in  Lake  County, 
Illinois,  is  closelv  associated  with  that  of  the  hiciher  lake  staires, 
and  consists  of  a  gravelly  deposit  flanking  the  foot  of  tlie  cut  ter- 
race. In  Cook  County  this  beach  ap])ears  (Mi  the  gnnuids  of  the 
Xorthwestern  University,  in  Kvanst(^n,  and  for  several  miles  south 
it  lies  near  the  east  border  of  the  bar  formed  at  the  next  preceding 
lake  stage.  From  Rose  Hill  Cemetery  southward  it  is  beyond  the 
limits  of  the  bar,  but  is  perha])s  itself  a  bar  built  (Mit  stnitlnvanl 
into  a  bay  now  traversed  by  C^hicago  River.  It  aj^ju^ars  to  have 
reached  some  distance  south  at  an  early  ]).'irt  of  this  lake  stage,  for 
no  well-defined  beach  aj')]H\'U's  on  the  west  side  k^\  tlir  bay  back  k'^x 
it.  This  bar  lies  within  a  mile  of  the  ]>rcscnl  shore  nf  Lake  Michi 
gan  and  is  readily  traced  as  far  south  as  Lincoln  Park.  The  bar 
is  said  to  have  been  nearly  continuous  through  the  city  (^f  Chicago, 
but  it  is  now  obliterated  from  Lincoln  Lark  southward  nearl\  to 
the  Douglas  Monument,  and  1  have  been  unable  to  obtain  a  map 
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or  Other  accurate  data  showing  its  former  extent  The  bar  is  pre- 
served from  the  Douglas  monument  southward  to  Englewood,  a 
distance  of  four  or  five  miles.  This  portion  consists  of  a  series  of 
overlapping  ridges,  of  which  the  westernmost  or  earlier  terminate 
further  north  than  their  successors  on  the  cast.  At  the  termination 
of  each  of  these  ridges  a  hook  turns  out  to  the  west  into  the  bay 
that  was  inclosed  by  the  bar.  An  outlet  seems  to  have  been  main- 
tained toward  the  Des  Plaines  around  the  southern  end  of  this 
bar,  until  it  reached  Englewood.  This  may  not  have  been  closed 
until  the  water  level  had  dropped  too  low  for  a  discharge  to  the 
Des  Plaines. 

Passing  across  the  outlet  marsh  from  Englewood  to  South 
Lynne,  a  continuation  of  this  beach  is  found.  It  leads  in  a  course 
east  of  south  to  South  Englewood  and  thence  more  easterly  across 
the  northwest  corner  of  Calumet  Township  into  Hyde  Park,  com- 
ing to  the  Illinois  Central  Railway  a  short  distance  north  of  Pull- 
man. From  this  point  a  gravelly  ridge  is  traceable  southward 
past  the  north  border  of  Lake  Calumet,  where  it  dies  out  in  the 
marsh.  A  slight  beach  is  formed  to  the  northeast  from  here  on 
Stony  Island,  between  Lake  Calumet  and  South  Chicago.  But  the 
main  line  of  this  beach  is  found  west  of  Lake  Calumet,  running 
north  and  south  through  the  west  parts  of  Pullman  and  Kensing- 
ton, where  it  usually  has  the  form  of  a  cut  terrace,  with  banks  lo 
to  IS  feet  in  height,  but  changes  to  a  gravelly  and  sandy  beach  at 
the  south.  This  beach  comes  to  the  Calumet  River  at  Riverdale, 
where  it  connects  with  the  Sag  outlet.  It  reappears  on  the  south 
side  of  the  river  at  Dolton  and  passes  thence  southeastward  into 
Indiana.  Its  course  in  Lake  County,  Indiana,  is  eastward  through 
Hessville  and  Tolleston  and  Miller.  In  Porter  County  it  continues 
with  a  slight  deflection  to  the  north,  keeping  parallel  to  the  shore 
of  Lake  Michigan,  and  enters  LaPorte  County  near  the  south  edge 
of  Michigan  City.  A  short  distance  northeast  from  Michigan  City 
it  becomes  merged  with  the  dunes  of  the  present  shore,  and  no 
attempt  was  made  to  separate  it  beyond  that  city. 

The  Illinois  portion  of  this  beach  consists  mainly  of  fine 
gravel,  which  is  usually  well  worn,  but  in  places  has  considerable 
angular  material,  as  if  formed  rapidly  and  subjected  for  but  a  brief 
period  to  the  action  of  the  lake  waves.  The  low  district  along 
the  Chicago  River  back  of  this  beach  has  received  quite  generally 
a  coating  of  sand  several  feet  in  depth,  and  the  marshy  tracts  in 
Hyde  Park  and  Lake  Townships  are  also  covered  with  sand  to  a 
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depth  of  several  feet.  Excavations  have  shown,  however,  that  till 
usually  sets  in  at  a  depth  of  lo  to  20  feet  or  less  (i). 

In  Indiana  this  beach,  like  the  present  shore  of  Lake  Michi- 
gan, is  very  sandy.  Its  dunes,  however,  seldom  reach  a  greater 
height  than  50  feet,  or  but  one-third  to  one-quarter  the  height  of 
dunes  on  the  present  shore.  Wells  along  it  have  occasionally  en- 
countered a  bed  of  gravel  at  the  base  of  the  sand  at  levels,  corre- 
sponding with  the  gravelly  beaches  of  the  Illinois  portion. 

One  of  the  best  exposures  of  this  beach  in  the  Chicago  area 
is  found  at  the  border  of  the  campus  of  the  Northwestern  Uni- 
versity at  Evanston.  The  following  sections,  one  taken  by  Dr. 
Oliver  Marcy,  of  Northwestern  University,  in  1864,  at  which  time 
there  was  a  peculiarly  good  exposure,  the  other  taken  by  the 
writer  in  1887,  at  which  time  there  was  a  less  extensive  exposure, 
show  a  slightly  different  section.  The  beach  in  this  interval  had 
suffered  an  erosion  of  perhaps  75  or  100  feet. 

Section  of  Beach  at  Evanston  made  in  1864. 

1.  Surface  soil,  sandy. iMj       feet 

2.  Brown  sand  and  fine  gravel 2^'i 

3.  Coarser  j^ravel,  stratified. 2^.2 

4.  Fine  sand  • 2 

5.  Gravel,  containing  bones  of  deer. i   1-3 

6.  Fine  sand,  containing  oak  logs. i^u 

7.  Peat  or  carl)(>nace(.)us  (.-arlh    with  a  marl  In-d    cnmaining 

innllu-,caii   shells  in   the  k»wer  purtion   or   intiTsiratitii'd 

with  thf  i)(.'al 1^  J 

8.  Gravel 3'  i 

a   Iluniiis  s<">il.  with  stumj^s  and  h)>4:s  (roniiVrous^.  .. 'u 

10.  Yellow  clay,  laminati'd  and  cont<»rttMl.  c<>nt:iinin«>i  |)ookrt>  nf 

gravel .    \^'t 

11.  Rlur,  pebbly  clay j 

Height   of  bliltY .......    JJ  feel 

Srction  of  Beach  at  Evanston  in  1SS7. 

l'\-oi.  Inches. 

T     Velbiw  i>li-red.   imn  ^taiiud   >.ii;d.. /^  i..  5 

J     IV'ind  < 'f  bog  iron  oiT.  manul.ii- 4  i<»     tt 

.V    <lra\el.  with  beds  of  s.nid  iiudiid-.-d  (tli<'  ^tr.ititiea 

tion  is  \ery  irreiznlar  in  thi.kn<  ^^  and  a--^<»rtinL; 

very  inijjerfect)    ^  1<»   - 

(1>  Th.' writ.-ri-^  ii,.l»'{>t.  .1  t..  .Mr.  W.  c.  n..|.i.'ii  -.f  ;  li.-  l".  .s.  (;,...loL:i,'al  Snrv.'v 
!"!•  iiiiinv  «la;a  .-uiii-.Tiiincth.-  .llstrilHiti.'H  cf  ih.-  -aM<l  aii.l  f»'r  a-'.-c^^  t,>  tin-  .•j.',Mii!itr 
Miap-H  ..1  tli»'  rl"i-l.M'..ii,.  .Iri.  ....its  in  Chi'-aj,'...  wlji.-li  li.-  Iia>  pi«'paiei.l  f..r  tin-  Sutvi'v . 


6  to 

12 
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10 
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4.  Coarse  sand,  not  calcareous 

5.  Calcareous  loam •  • 

6.  Yellow  clay,  very  calcareous,  with  leaves    im- 

bedded   

7.  Carbonaceous  band,  not  calcareous 

S.  Yellow  calcareous  clay,  similar  to  No.  6 

9.   Band  of  carbonaceous  material,  not  calcareous. . 

10.  Brown  sand,  with  twigs  and  peaty  material 

ir.  Water  bearing  sand  and  talus-covered  slope 8 

Height  of  bluff 20  to  22  feet. 

The  calcareous  clays,  Nos.  6  and  8,  of  the  last  section,  and 
Xos.  6  and  7  of  Dr.  Marcy's  section,  contain  numerous  gasteropod 
shells.  Dr.  Marcy  has  collected  a  large  ninnber  of  shells  from  this 
horizon,  among  which  there  are  L'nios,  apparently  of  several  dif- 
ferent species,  but  not  specifically  identified.  Mr.  C.  T.  Simpson 
has  identified  nine  different  genera  of  mollusks,  all  of  existing 
species,  found  in  No.  7  of  Dr.  Marcy's  section.  Planorbis  and 
Lymnea  are  very  abundant.  iVof.  D.  P.  Penhallow  has  identified 
two  wood  specimens,  one  a  new  species  of  Picea  (Picea  Evanstoni), 
the  other  a  new  oak  (Quercus  Marcyana)  (i).  The  bone  of  the 
deer,  found  by  Dr.  Marcy,  is  a  portion  of  the  femur.  The  writer 
has  found  many  localities  in  the  sandy  portions  of  this  beach,  where 
molluscan  shells  al)ound.  Nearly  every  exposure  in  the  sandy  dis- 
trict west  of  the  beach,  from  the  main  part  of  the  city  of  Chicago 
southward  to  Englewood  exhibits  them.  Tlris  beach  is,  therefore, 
in  striking  contrast  with  the  two  higher  beaches,  which  contain 
few  remains  of  aquatic  life. 

An  excellent  artificial  section  across  this  beach,  made  by  the 
Fullerton  avenue  conduit,  which  leads  from  the  Chicago  River 
eastward  to  Lake  Michigan,  across  the  north  part  of  Chicago,  is 
discussed  above.  The  deposit  throughout  is  mainly  sand, 
but  some  gravel  is  encoimtered.  Shells  of  I'nios  and  other  mol- 
lusks were  noted  at  frequent  intervals  throughout  nearly  the  whole 
width  of  the  deposit.  Beneath  these  beach  deposits  there  is  every- 
where a  i)ebbly  blue-gray  clay,  apparently  an  unmodified  glacial 
till.  Some  of  the  sewer  ditches  in  Hyde  Park,  west  of  (irand 
boidevard,  have  reached  peat  deposits  below  sand,  at  a  level  a  few 
feet  above  the  lake.  \V(.)()(l  has  often  been  found  in  the  sand  west 
of  this  beach  in  Chicago. 

Reference  has  been  made  to  the  beachlets  which  occuj)y  the 
interval  between  the  main  beach  and  the  present  shore  of  the  lake. 

U)    Trans  Royal  Society  of  Cunudu.  18U1,  pp.  39-32,  plate  II. 
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These  do  not  form  continuous  lines  around  the  head  of  the  lake, 
but  those  in  the  vicinity  of  the  Chicago  University  and  Jackson 
Park  die  out  in  the  marsh,  which  sets  in  a  short  distance  south  of 
the  park,  and  those  in  Lake  County,  Indiana,  die  out  at  their 
western  ends  in  a  sandy  plain,  which  borders  Wolf  Lake,  Lake 
Calumet,  and  other  small  lakes  near  the  State  line.  This  sandy 
plain  stands  but  5  to  8  feet  above  the  lake  and  was  apparently  an 
open  bay  at  the  time  these  bar-like  features  were  forming.  But  it 
has  now  become  filled  with  sand,  leaving  Lake  Calumet  and  the 
other  small  lakes  as  its  dwarfed  representatives.  The  beachlets 
stand  only  10  to  12  feet  above  lake  level  (except  where  coated  by 
wind-drifted  sand)  and  are,  as  noted  above,  to  be  referred  to  the 
action  of  the  present  lake  rather  than  to  Lake  Chicago. 

The  outlets  of  the  lake  at  the  time  the  Third  beach  was  form- 
ing appear  to  have  been  along  three  lines;  one,  that  occupied  by 
the  mouth  of  the  Chicago  River  and  the  south  branch  of  the  Chi- 
cago River  (reversed) ;  a  second  along  the  marsh  referred  to  above 
as  leading  from  the  south  part  of  Hyde  Park  Township  north- 
westward between  Englewood  and  South  Lynne,  which  connects 
with  the  south  fork  of  the  Chicago  River  north  of  tlie  L'nion  Stock 
Yards;  a  third  leading  westward  from  Riverdale  alon.ii:  the  Sag  out- 
let. The  broadest  of  these  outlets  is  that  leading  past  Englewood 
and  the  Union  Stock  Yards,  and  it  is  possil)le  that  the  other  out- 
lets became  iioarly  closed  by  sand  befori'  this  outlet  was  aban- 
doned. 

'ilie  altitude  of  this  beach  is  nowhere  more  than  20  to  22  feet 
a])ovc  the  lake  (except  where  wind  has  drifted  sand  to  higher 
levels).  The  outlets  could  not  well  have  been  cut  below  a  level  8 
feet  above  the  lake,  that  being  the  altitude  of  the  C'hicago  outlet  for 
several  miles  below  its  junction  with  the  present  1  )es  I  Maines  River. 
The  depth  of  the  water  in  the  outlets  would,  therefore,  he  K.)  to  IJ 
feet  or  less.  As  beaches  are  often  built  up  to  a  heiju^lit  of  4  or  5  feet 
above  the  ordinarv  level  of  the  lake,  it  seems  i)robable  that 
the  onlinarv  stai>e  of  water  was  not  more  than  j^  feet  above  the 
|)resent  stage  of  Lake  Michigan,  thus  leaving  hut  7  feet  depth 
of  water  in  tlie  outlet.  The  v^ag  outlet  reaches  nearly  15  feet 
above  the  level  of  Lake  Michigan,  hence  it  was  prol^ably  at  all 
linie^  a  minor  line  of  discharge. 

■\s  hinted  a])Ove,  the  reference  of  this  beach  t(^  the  same  lake 
which  formed  the  higher  beaches  is  not  made  with  any  degree  of 
confidence.     Indeed,  the  abundant  life  of  the  waters  which  fi)rnied 
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this  beach  distinguishes  it  so  strikingly  from  the  paucity  of  life 
which  characterizes  the  other  beaches  that  a  suspicion  of  a  dif- 
ferent origin  at  once  arises. 

Dr.  J.  W.  Spencer  has  advanced  the  view  that  an  uplift  at 
the  Niagara  outlet  is  still  in  progress,  and  has  suggested  that  the 
recession  of  the  falls  of  Niagara  past  Johnson's  Ridge,  a  ridge 
standing  higher  than  the  remainder  of  the  gorge  and  situated 
about  a  mile  north  of  the  Falls,  would  have  caused  a  temporary 
partial  discharge  of  the  upper  lakes,  including  Lake  Erie,  into  the 
Mississippi,  a  discharge  which  did  not  stop  the  outflow  by  Niagara. 
He  maintains  that  when  Niagara  Falls  had  effected  the  incision 
through  the  Johnson  Ridge,  the  level  of  Lake  Erie  fell  about  24 
feet,  reaching  a  level  17  feet  below  the  Chicago  divide,  and  thus 
the  full  flow  of  the  outlet  was  returned  to  Niagara,     (i.) 

The  test  of  the  value  of  Dr.  Spencer's  ingenious  suggestion 
lies  in  the  occurrence  of  phenomena  immediately  south  of  the 
ridge,  which  will  demonstrate  that  the  water  stood  at  a  level  suf- 
ficiently high  to  have  caused  outflow  through  the  Chicago  outlet. 
Such  a  stage  of  water  should  have  left  shore  markings  there  as 
well  as  on  the  plain  at  the  head  of  Lake  Michigan.  The  view  that 
an  uplift  is  still  in  progress  in  the  vicinity  of  the  Niagara  outlet 
also  seems  to  be  sustained  by  very  weak  evidence. 

Prof.  L.  E.  Cooley  has  called  my  attention  to  rapids  at  the 
head  of  St.  Clair  River,  which  he  thinks  may  have  a  bearing  upon 
the  lowering  of  the  lake  level  a  few  feet  in  recent  geological  times. 
For  several  miles  the  St.  Clair  River  has  a  fall  of  about  16  inches 
per  mile,  making  nearly  all  the  descent  of  nine  feet  which  is  made 
between  Lake  Huron  and  Lake  Erie.  Hiis  rapid  portion  is  stated 
by  Professor  Cooley  to  be  cutting  glacial  drift,  and  it  is  his  opinion 
that  this  drift  barrier  may  have  at  one  time  held  the  lake  level  even 
as  high  as  the  second  beach.  The  matter  is  one  worthy  of  investi- 
gation, and  Professor  Cooley  has  hoped  to  give  it  fuller  attention. 
The  question  of  the  date  of  this  beach  and  of  its  relation  to  uplifts 
and  barriers  must  therefore  be  left  oj)en  until  more  substantial 
evidence  is  gathered. 

THE    PRESENT    BEACH    OF    LAKE    MICHIGAN. 

Dr.  Edmund  Andrews  has  discussed  the  present  beach  of 
Lake  IMichigan  in  his  paper  published  in  an  early  volume  of  the 
Transactions  of  this  Academy,  and  compared  its  strength  with  that 
of  the  beaches  of  Lake  Chicago  (2).    Since  this  paper  is  now  out  of 


(1)  Proc.  A.  A.  A.  S.,  Br(»oklyn  Meeting,  WH,  pp.  242-243. 

(2)  Trans.  Chicago  A<radomy  of  Scioncos,  Vol.  II,  1870.  pp.  1-23. 
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]}nm  an<l  coj)ies  of  it  arc  difficult  to  obtain,  the  computations  made 
by  Jjr.  Andrews  arc  presented  below.  Dr.  Andrews  apparently 
includes  the  beachlets  referred  to  above  in  the  present  lake  stage. 

Tlie  lake  is  encroaching  upon  the  district  on  its  west  border 
iron]  the  Wisconsin  line  southw^ard  to  Chicago,  though  piers 
buili  along  the  shore  in  Chicago  and  for  some  distance  north- 
ward now  prevent  further  encroachment.  Along  the  border 
of  Jlyde  Park,  in  the  south  part  of  Chicago,  the  lake  is 
buihling  a  beach  and  is  tending  to  fill  in  rather  than  to  extend  the 
Jake  in  that  region.  In  Indiana  the  lake  is  filling  in  rather  than 
^'Xtending  its  borders.  In  Southwestern  Michigan  it  is  eroding  the 
I>roTnincnt  parts  and  filling  in  the  bights,  thus  giving  the  lake  a 
more  regular  outline.  In  this  connection  it  may  be  remarked  that 
tiic  efTect  of  the  lake  generally  is  to  remove  the  ])rominent  parts 
and  fill  the  bights. 

Dr.  Andrews  computed  the  bulk  of  the  beach  as  follows :  For 
25  miles  west  from  Michigan  City  it  maintains  an  average  cross 
section  of  about  6,000  square  yards,  and  its  contents  are  264.- 
000,000  cubic  vards.  In  this  division  the  beach  is  in  the  form  of  a 
loftv  belt  of  sand  dunes,  about  (Mie-third  of  a  mile  wide,  and  in 
places  160  to  200  feet  in  height.  In  the  next  eight  miles  west  this 
beach  spreads  out  into  a  broad  belt  of  low  parallel  ridges,  about 
two  miles  in  extreme  widtli.  This  division  has  a  cross  section  of 
about  16,000  scjuare  yards,  after  deducting  the  sand  wliicli  was 
dei)osited  by  Lake  Chicago.  Its  contents  amount  to  J23,j8o,cxx) 
cubic  yards.  From  the  Indiana  line,  near  Wolf  Lake,  to  C'liicago 
River,  a  distance  of  sixteen  miles,  the  sand  occuj^ies  a  l)elt  esti- 
mated to  be  seven  vards  thick  on  the  sliore  and  nnmintr  out  to  a 
thin  (idixc  at  the  averai^e  distance  of  2,^(X)  vards  inland.  It.  there- 
fore,  has  a  cross  section  of  8,750  S(|uare  yards  and  contains  J4(),- 
.Jioo.ooo  cubic  yards.  To  this  should  1)C  added  the  portion  o\  the 
beach  under  water.  This,  taken  for  the  entire  distance  from  ('hi- 
(^ago  to  Michigan  (  ity,  is  estimated  to  be  aboitt  1,01  i.8()o,(X'X)  cubic 
yards.  The  computation  of  the  stil)a<|tieous  belt  is  as  follows:  The 
sand  at  the  shore  line  is  abotit  JO  feet  dee]),  and  it  extends  ottt  ti> 
where  the  water  reaches  a  depth  of  24  to  7,6  feet.  The  breadth 
varies  greatly,  ranging  from  about  i,(^k)  yards  to  nearly  ti\e  miles, 
the  widest  ])art  being  at  the  head  of  the  lake.  The  total  btilk  ol  the 
lake  deposits,  both  in  and  ottt  of  water,  in  the  section  between 
Michigan  City  and  the  moiuh  of  Chicago  River,  is  estimated  to  be 
r.747.37o,()(X)  cubic  yards. 
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Dr.  Andrews  estimates  that  the  combined  bulk  of  the  beaches 
formed  by  Lake  Chicago  is  nearly  equal  to  that  of  the  beach  of  the 
present  lake,  the  proportion  being  i6  to  17.  In  this  computation 
it  was  assumed  that  656,000,000  cubic  yards  escaped  through  the 
Chicago  outlet.  This  assumption  is  based  on  a  comparison  of  the 
relative  sizes  of  the  beaches  of  Lake  Chicago  in  a  section  outside 
the  outlet  and  a  section  embracing  the  outlet. 

Dr.  Andrews  attempted  to  estimate  the  length  of  time  in- 
volved in  the  accumulation  of  the  beach  deposits  by  measuring  the 
amount  of  sand  carried  southward  past  the  piers  at  Chicago  and 
Michigan  City.  The  sand  annually  stopped  by  the  two  piers  was 
found  to  be  129,000  cubic  yards.  If  this  represented  the  whole 
drift  past  the  piers  the  period  represented  in  the  accumulation  of 
the  sand  in  all  the  beaches  would  be  26,000  years,  and  the  duration 
of  Lake  Michigan  at  its  present  stage  13,000  years.  He  estimates, 
however,  that  not  more  than  one-fourth  or  one-fifth  of  the  south- 
ward drifting  sand  is  stopped  by  the  piers,  and  thus  reduces  the 
period  to  less  than  6,000  years,  with  but  about  3,000  years  for  Lake 
Michigan. 

Dr.  Andrews'  estimates  were  based  on  the  assumption  that 
there  is  a  southward  flowing  current  on  each  side  of  the  lake,  car- 
rying sand  to  its  present  head.  Investigations  made  by  the 
Weather  Bureau  in  1892  and  1893,  under  the  direction  of  Prof. 
Mark  Harrington  (i)  led  him  to  the  conclusion  that  the  currents 
on  the  east  shore  in  the  southern  portion  of  the  basin  are  north- 
ward instead  of  southward.  He  accounts  for  the  accumulation  of 
sand  on  the  north  side  of  breakwaters  along  this  coast  by  the  action 
of  the  surf,  in  northerly  storms,  which  is  more  transient  than  the 
currents  proper  and  would  affect  the  southern  part  of  Lake  Michi- 
gan only  when  the  wind  was  northerly.  This  occasional  phe- 
nomenon is  very  efficient  when  it  occurs.  He  concludes  that  the 
estimates  of  time  involved  in  the  formation  of  beaches  have,  there- 
fore, less  value  than  would  be  the  case  were  the  accumulations  due 
more  largely  to  lake  currents. 

Considerable  study  of  the  movement  of  water  in  Lake  Michi- 
gan has  been  made  by  the  Chicago  Drainage  Commission,  largely 
under  the  direction  of  Professor  Cooley.  As  a  result  of  these  in- 
vestigations, which  involve  not  only  a  study  of  bottle  papers,  but 
also  a  thorough  canvass  of  the  opinions  of  lake  ca])tains  and  an 
examination  of  breakwaters,  Mr.  Coolev  has  reached  the  conclu- 


(1)  Currents  of  the  Groat  Tiakes  aa  (loduced  from  the  rnov(»m(Mits  of  Hottlo 
Papers  during  the  seasons  of  iHWand  18!>3,  by  Mark  W.  Harrington,  Weather  Bureau, 
Bulletin  B,  U  S.  Department  of  Agriculture,  1894. 
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sion  that  the  effective  work  on  the  shores  is  due  to  waves  and  not 
to  currents,  and  it  is  a  matter  of  doubt  if  this  lake  has  such  a  system 
of  currents  as  are  indicated  by  Professor  Harrington's  charts.  The 
movement  of  the  water  seems  to  depend  mainly  upon  the  wind,  but 
is  governed  to  some  degree  by  the  contours  of  the  shores.  If  the 
north  winds  prevail  for  a  few  days,  as  is  often  the  case  in  the  spring 
months,  the  surface  water  appears  to  have  a  southward  move- 
ment throughout  the  breadth  of  the  lake,  and  return  currents  must 
be  at  some  depth.  On  the  other  hand,  a  prevailing  south  wind, 
such  as  occurs  for  short  periods  during  the  summer,  will  induce 
a  northward  movement  across  the  entire  breadth  of  the  lake.  The 
contours  of  the  shore  seem  to  favor  a  northward  movement  from 
direct  west  winds  in  the  north  half  and  a  southward  movement  in 
the  south  half  of  the  lake.  As  the  prevailing  winds  are  from  the 
west  these  become  the  most  protracted  of  the  movements  of  sur- 
face water.  Professor  Cooley  has  found  that  breakwaters  along 
the  shore  support  this  interpretation.  Tn  the  southern  half  of  the 
lake  they  are  largely  constructed  to  protect  the  harbors  from  the 
drift  on  the  north  side,  while  in  the  northern  half  they  are  con- 
structed to  protect  them  from  drift  coming  from  the  south.  In 
view  of  this  apparently  changeable  course  of  lake  movement,  it 
seems  doubtful  if  estimates,  such  as  Dr.  Andrews  attempted,  have 
the  value  that  some  have  attached  to  them. 

Dr.  Andrews  also  made  an  csliniate  of  the  a.Qo  of  tlie  lake  from 
the  annual  amount  of  destruction  of  the  bluffs.  To  determine  the 
rate  of  erosion  on  the  west  coast  of  Lake  Michi.<;ran  lie  jj^atliered  a 
large  number  of  observations,  mostly  derived  from  surveys,  and 
after  rejecting  loose  or  vague  estimates,  as  well  as  erosions 
brought  to  notice  because  of  remarkable  rapidity,  he  nbtaiued  the 
''esults  given  in  the  following  table: 

At  Evan^ton  the  erosion  is-  ......  • Tfvo5  feet  n  vomt 

At  the  0\il  Pier,  two  mile<  further  north 4.«x^ 

Otv^  mile  further  north.  .    ..... ,vo>^ 

At    Winnetka 4  05 

Olio  niih^  further  north.  . f^.(\:; 

Lnke    I'orest 1.05 

WaukeLran   0.00 

Two  mile>  furllier  nortli.  ...    ... o  00 

State  line .  .    ...  n'l  50 

I\ino<ha .    ...... ij.'M") 

i'wo  mil'.-s  furtlier  north. ;,.ix^ 

Three  iiiilo'^  further  n-.^rth ]j.'>^ 
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Racine  Point 16.00 

Racine 6.00     " 

Oak   Creek. '. 2.00     ** 

One  mile  further  north 1.60 

Milwaukee . . .  6.25     ** 

Port  Washington 2.30 

One  mile  further  north. 1.50 

Place  further  north . . 3.00 

Place  four  miles  south  of  Sheboygan 8.00 

Sheboygan 6.25 

Manitowoc 5.00 


it 


II  (t 


il  .t 


11  •< 


.»  i» 
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From  the  above  table  it  appears  that  the  average  erosion  in 
the  portion  of  the  shore  between  Milwaukee  and  Manitowoc  is 
4.33  feet  per  year,  while  between  Milwaukee  and  Evanston  it  is 
6.24  feet  per  year.  The  average  erosion  of  the  two  sections  is  5.28 
feet. 

A  series  of  more  careful  measurements  th^n  those  given  in 
the  above  table  appears  in  the  Geology  of  Wisconsin  and  covers 
part  of  this  section  of  the  shore.  The  following  is  the  statement 
furnished  by  Dr.  Lapham  to  Prof.  Chamberhn  (1): 

*'Mr.  S.  (}.  Knight,  of  Racine,  has  carefully  measured  for  the 
Geological  Survey,  from  the  nearest  section  corner  or  quarter 
post,  to  the  bank  of  Lake  Michigan,  along  all  the  section  lines  in 
Racine  County,  the  results  of  which,  compared  with  the  Govern- 
ment Survey  made  in  1836,  are  given  in  the  follow^ing  table.  Had 
these  measurements  been  made  at  right  angles  to  the  shore  line 
the  result  would  have  been  a  trifle  less;  but  as  some  portions  of  the 
bank  have  been  artificially  protected  we  may  assume  the  result 
as  a  close  approximation  to  the  actual  amount  of  loss,  during  the 
past  thirty-eight  years  in  Racine  County.  These  measurements 
will  have  their  value  many  years  hence." 

LAKE    SHOKE    IN    11 A  CINE    COUNTY. 

Section   Lines.  1836. 

Chains. 

North  line.  Sec.  6.  T.  4,  R.  23 32.70 

North  line,  Sec.  7.  T.  4.  R.  23. •  34-68 

West  line.  Sec.  8,  T.  4,  R.  23 30- 18 

North  line.  See.  17,  T.  4,  R.  23 16.38 

West  lino,  Sec.  16,  T.  4,  R-  23 •  •  • 10.86 


1874. 

Loss. 

Chains. 

Chains. 

30.30 

2.40 

33-45 

1-23 

29.70 

0.48 

14.60 

1.78 

9.75 

1. 11 

(l)    GeoloKy  of  Wisconsin,  Vol.  11, 1H77,  pi).  •i31-23'2. 
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North  line,  Sec.  21.  T.  4.  K.  23 15-58  i4-50  1.08 

West  line,  Sec.  22.  T.  4,  R-  ^3 •  •   1939  i8.43  0.96 

North  line.  Sec.  27,  T.  4.  R-  23 26.39  26.39  0.00 

North  line.  Sec.  M.  T.  4,  R.  23 •  •   16.04  15-47  0.57 

West  line.  Sec.  34,  T.  4.  R.  23 - 3150  30.00  1.50 

North  line,  Sec.  4.  T.  3.  R.  23. 28.03  26.50  1.53 

North  line,  Sec.  9.  T.  3,  R.  23 • 18.82  18.00  0.82 

North  line,  Sec.  16,  T.  3,  R.  23. .  • 27.80  20.60  6.20 

North  line.  Sec.  21.  T.  3.  R.  23 -• -     21.25  18.00  3.25 

North  line,  Sec.  28,  T.  3,  R.  2^ •  •  32.22  31.16  I.b6 

West  line.  Sec.  28.  T.  3.  R.  23 30.20  23.87  6.33 

North  line,  Sec.  32.  T.  3,  R.  23 34.85  32.40  2.45 

South  line,  Sec.  32,  T.  3,  R.  23 46.60  44.73  1.87 

Mean  of  eighteen  places,  chains 1.92 

Same  in  feet,  126.72. 
Loss  per  aniuini  in  feet,  3.33. 

"The  following  measurements  were  made  to  ascertain  the 
amoimt  of  the  abrasion  of  the  west  shore  of  Lake  Michigan,  in 
Milwaukee  County,  since  the  (lovernment  Survey,  made  in  1835 
and  1836: 

Annual 
Place.  1835.  1874.       Loss. 

Chains.        Chains.      Feet. 

South  line,  Sec.  i.  T.  5,  R.  22 45-6i  44. 50  1.9 

South  lini',  Sec.  36.  T.  6,  R.  22. i5.()o  14.40  2.b 

South  line.  Sec.  24,  T.  6.   R.  22. n>.2()  18.70  i.o 

South  line.  Sec.  21.  T.  7.  K.  22 H.y2  8.42  0.5 

South  line.  Sec.   15.  T.  7.   R.  22 ■:,.T,y  j.82  4.3 

South  line.  Sec.  10.  T.  7,  R.  22.  . ^3.35  4i.(>4  2.() 

South  line.  Sec.  3.  T.  7,  R.  22. ...... i<^34  17. ^^(i  3.3^ 

South  line.  Sec.  34,  T.  8,  R.  22. . jjax*  iS.fx)  5.61 

Mean .  .  >  — 

*'1'he  loss  in  the  other  counties  bordering-  {he  lake  i.s  K-ss  on 
the  average." 

in  view  of  these  nieasumnenls  re])orled  b\  the  Wisconsin 
Stirvey,  the  rate  for  the  etuire  shore  is  ])robabl\  .scarceK  more 
tlian  lialftbat  of  Dr.  .\ndrew.s'  csiiniatis. 

I  )r.  .\ndrews  call.s  atlriuiMn  to  ihr  rxistcnct'  of  a  subnierjjed 
terrace,  wln'cli,  he  thinks,  ftirnishcs  a  rcailv  means  for  determiniup- 
a])i)ro\imately  tlic  original  ])osiiion  of  tlie  shore,  and  conse- 
•  |iuntly  the  distance  which  the  bhilYs  have  receded  .since  the  water 


GEOLOGICAL    AND    NATURAL    HISTORY    SURVEY.  85 

occupied  its  present  level.  Where  the  shores  are  of  drift  clay  the 
terrace  generally  has  a  breadth  of  from  2  to  6  miles,  but  at  the 
south  end  of  Lake  Michigan  it  is  nearly  ten  miles.  The  west  shore 
of  Lake  Michigan  was  examined  in  some  detail  between  Chicago 
and  Manitowoc  and  found  to  have  an  average  width  of  3.98  miles. 
This  terrace  slopes  gently  outward  to  the  depth  of  about  60  feet, 
when  the  bottom  dips  more  suddenly  to  the  deep  water  of  the 
basin.  It  is  thought  by  Dr.  Andrews  to  be  the  product  of  wave 
action  and  is  denominated  by  him  the  terrace  of  erosion.  The  pres- 
ent writer,  however,  has  no  opinion  concerning  its  origin.  The  time 
required  for  the  formation  of  this  terrace  was  computed  by  using 
the  average  width  of  the  terrace  as  a  dividend  and  the  annual  rate 
of  erosion  as  a  divisor.  As  the  outer  edge  of  the  terrace  is  at  the 
depth  of  60  feet,  the  position  of  the  old  shore  was  assumed  to  be  at 
a  point  where  a  line  drawn  from  the  top  of  the  present  bluff  of  the 
lake  to  the  outer  edge  of  the  terrace  would  meet  the  surface  of  the 
lake.  These  estimates  give  the  average  position  of  the  old  shore, 
a  distance  of  2.^2  miles  from  the  present  shore.  Dividing  this 
distance  by  the  annual  rate  makes  the  total  age  of  the  terrace  2,720 
years,  or  a  duration  nearly  the  same  as  that  computed  by  the  drift- 
ing of  the  sand.  If  the  rate  of  erosion  determined  by  the  Wiscon- 
sin Survey  be  substituted  the  age  would  be  4,708  years. 

The  estimate  based  upon  the  rate  of  erosion  of  the  shore  of 
the  lake  is  probably  much  more  reliable  than  that  based  upon  the 
drifting  of  the  sand  past  the  piers,  but  the  great  variability  in  the 
height  of  the  shore  (from  10  feet  up  to  100  feet  or  more)  and  the 
variability  in  the  rate  of  recession  (from  o  to  16.95  ^^^^  V^^  year) 
make  it  evident  that  the  above  computation  is  at  best  only  a  rude 
approximation.  These  estimates  serve,  however,  as  a  provisional 
measurement  of  the  duration  of  this  stage  of  the  lake  and  have 
much  value  in  its  bearing  upon  the  length  of  postglacial  time.  Dr. 
Andrews  remarks  that  they  are  useful,  in  showing  that  it  is  impos- 
sible to  allow,  even  on  the  most  liberal  estimates,  any  such  post- 
glacial antiquity  as  100,000  years,  which  has  often  been  claimed. 
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THE  NATURAL  HISTORY  SURVEY, 


The  Mollusca,  the  title  of  Bulletin  Number  III.  of  The 
Natural  History  Survey,  will  be  issued  in  two  parts.  The  sub- 
ject of  the  present  report  is  the  Pelecypoda,  and  a  later 
publication  will  treat  of  the  Gastropoda. 

The  work  has  been  prepared  by  Mr.  Frank  Collins  Baker, 
Curator  of  The  Chicago  Academy  of  Sciences,  who  has  not  only 
illustrated  all  species  described,  by  half  tones  or  zinc  etchings 
made  from  original  photographs  and  drawings,  but  has  also 
placed  in  the  collection  of  the  Academy  a  large  number  of 
specimens  showing  the  development  of  and  variations  in  each 
species  found  in  the  area  covered  by  the  Survey. 

The  territory  embraced  by  the  publications  of  the  Survey 
includes  Cook  and  DuPage  Counties  and  the  nine  north  town- 
ships of  Will  County  in  Illinois,  and  a  portion  of  Lake  County, 
Indiana.  This  area  gives  a  surface  of  about  forty-eight  or  fifty 
miles  square,  or  a  land  surface  of  nearly  1,800  square  miles. 

All  species  have  been  described  and  keys  prepared, 
in  order  that  the  work  may  be  used  as  a  text-book  for  the  local 
forms  of  the  Mollusca,  thus  making  the  subject  available  to  many 
students  who  are  deterred  from  pursuing  the  study  because  of 
the  high  price  and  rarity  of  most  of  the  text-books  on  this 
subject. 

For  the  reason  that  Part  II.  will  soon  be  issued,  it  has  been 
thought  best  to  withhold  the  bibliography,  glossary  and  index 
until  the  second  part  is  published,  and  to  then  make  them  com- 
plete for  both  parts.  It  was  found  that  in  making  the  plates, 
illustrations  of  three  species  of  Pisidium  had  been  included 
with  a  number  of  gastropods,  hence  this  plate  has  been  reserved 
for  Part  II.,  and  the  references  to  it  have  been  made  accordingly. 

The  Board  of  Managers  of  the  Survey  takes  pleasure  in 
acknowledging  its  obligation  to  Mr.  Charles  T.  Simpson,  of  the 
Smithsonian  Institution,  who  not  only  examined  the  manu- 
script of  the  bulletin,  making  many  valuable  suggestions,  but 
reviewed  the  family  Unionidae  and  added  original  matter  of  his 
own  which  is  here  published  for  the  first  time.  The  board  also 
wishes  to  express  its   appreciation  of  the   valuable  suggestions 


that  have  been  made  by  various  concholdgists  throughout  the 
country,  acknowledgment  of  which  has  been  made  by  Mr. 
Baker  in  the  text. 

A  most  attractive  feature  of  the  publication  is  the  excellent 
work  done  on  the  photographs^  which  was  made  possible  by  the 
use  of  a  very  valuable  camera  funiished  by  Messrs.  John 
Wilkinson  and  Son,  and  the  skillful  work  of  Mr.  Thomas 
J.  Staley,  who  photographed  the  shells  and  developed  the 
negatives. 

Finally,  it  is  again  a  pleasure  to  make  mention  of  the  pa- 
trons of  The  Natural  History  Survey,  whose  generosity  has 
tended  so  much  to  its  success  and  to  make  recognition  of  the 
arduous  labors  of  Mr.  Baker,  which  have  made  it  possible 
to  issue  a  work  which  is  most  creditable  to  himself  and  enables 
the  Survey  to  make  another  contribution  to  the  advancement  of 
science. 
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ERRATA. 

In  the  generic  descriptions  of  the  Unionidae  Mr.  Simpson  has  described 
both  shell  and  animal.  This  statement  is  made  in  view  of  the  fact  that  on 
page  50  Mr.  Simpson's  name  is  placed  after  both  shell  and  animal  descrip- 
tions, and  follows  only  that  of  the  animal  in  the  descriptions  of  the  other 
genera. 

Page  11,  third  line,  for  Glenn  read  Glen. 

Page  17,  eighteenth  line,  for  oarolinensis  read  carolinensis. 

Page  17,  thirty-sixth  line,  omit  Quadrula  pustulata  (not  found  in  our  area). 

Page  18,  tenth  line,  for  Quadrula  parva  read  Lampsilis  parvus. 

Page  18,  et  al,  in  place  of  Elimia  use  Goniobasis.     (See  Part  II.) 

Page  22,  No.  117,  for  complanatus  read  campanulatus. 

Page  23,  twenty-seventh  line,  for  decisium  read  decisum. 

Page  23,  forty-third  line,  for  albolabris  read  thyroides. 

Page  26,  ninth  line,  for  Vitrae  read  Vitreae. 

Page  28,  fifteenth  line,  for  Anadonta  read  Anodonta. 

Page  33,  footnote,  for  Witmerstone  read  Witmer  Stone. 

Page  35,  No.  24,  for  Lymnaea  read  Limnaca. 

Page  44,  twenty-second  line,  insert  a  comma  after  the  word  elongated. 

Page  44,  thirty-fifth  line,  insert  a  comma  after  the  word  small. 

Page  46,  last  line,  for  Part  I.,  1890,  read  Part  III.,  1895. 

Page  47.  fifteenth  line,  for  radiacal  read  radial. 

Page  02,  twenty-first  line,  for  fig.  4  read  fig.  3. 

Page  62,  twenty-second  line,  for  Anadonta  read  Anodonta. 

Page  64,  twenty-ninth  line,  for  U.  read  A. 

Page  67,  ninth  line,  for  pi.  xii.,  read  pi.  vii. 

Page  69,  last  line,  add  (Simpson). 

Page  73,  twenty-fifth  line,  for  bronchiae  read  branchiae. 

Page  73,  last  line,  for  pressus,  read  pressa. 

Page  103,  thirteenth  line,  omit  reference  to  pi.  xxvii  (=Anodonta 
grandis). 

Page  111.  thirty-first  line,  add  the  word  "as"  after  the  word  laterals. 

Page  116,  nineteenth  line,  for  Sarratogea,  read  sarratogea. 

Page  120,  twenty-seventh  line,  for  sphaerium,  read  Spbaerium. 

Explanation  of  plate  27,  No.  8,  for  Sinsley,  read  Linsley. 
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INTRODUCTION. 


The  present  volume  includes  a  monographic,  illustrated 
account  of  all  the  species  of  mollusks*  which  have  been  col- 
lected by  various  conchologists  in  the  region  covered  by  The 
Natural  History  Survey  of  The  Chicago  Academy  of  Sciences. 
More  information  regarding  the  animal,  radula,  some  parts  of 
the  anatomy,  and  habits  of  the  species  has  been  introduced 
than  is  generally  included  in  reports  of  this  kind,  but  it  is 
believed  that  a  work  of  this  nature^ will  be  found  more  useful 
to  those  studying  this  interesting  branch  of  zoSlogy.  The  half- 
tones are,  except  when  otherwise  mentioned,  from  photographs 
of  the  shells  made  by  Mr.  Thomas  J.  Staley,  Jr.,  Assistant  to 
the  Curator,  and  it  is  hoped  that  the  number  of  figures  given 
of  each  species  will  greatly  aid  beginners  in  identifying  their 
collections.     A  bibliography  and  a  glossary  are  added. 

In  the  preparation  of  this  work  about  20,000  specimens 
have  been  examined  and  several  questions  of  synonymy  have 
been  critically  survey  edanda  satisfactory  decision  reached,  though 
it  is  quite  probable  that  many  conchologists  will  not  agree  with 
the  arrangement  of  some  species,  or  with  the  synonymy  adopted. 
In  many  cases  specific  limits  have  been  totally  misunderstood 
and  sexual  and  local  characters  have  been  adopted  as  specific. 
The  writer  believes,  with  Mr.  Pilsbry,  that  a  species  is  any  form 
of  animal  or  plant  that  is  not  connected  with  any  other  living 
animal  or  plant  by  intermediate  stages.  It  does  not  matter  how 
small  the  character  which  separates  the  two  forms  so  long  as  it 
is  constant.  A  variety  may  be  considered  as  simply  a  modifica- 
tion which  is  more  or  less  connected  by  living  intermediate 
forms.  The  line  between  a  species  and  a  variety,  or  subspecies 
is,  however,  very  flexible,  and  hardly  two  authors  agree  as  to 
just  what  characters  shall  constitute  one  or  the  other. 

The  keys  used  in  this  report  apply  only  to  the  species  as 
they  are  found  in  the  area  under  consideration,  although  in  many 
cases  they  willapply  equally  as  well  to  the  same  species  found  in 
other  localities.     The  measurements  of  the  shells  and  animals 


*It  is  probable  that  a  number  of  species  will  be  added  to  this  list  in  time,  although  the 
area  has  been  very  carefully  and  systematically  examined  during  the  past  ten  years. 
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Wou,  Hyde,  Calumit,  Gbokob  amd  Bbbrt  Laku. — ^Thia 
chain  of  lakes  lies  partly  in  Lake  County,  Ind.,  and  partly  in 
Cook  County,  111.,  principally  in  Hyde  Park  Townihip.  Tbey 
are  from  twelve  to  eighteen  miles  from  Chicago  in  a  aonth- 
easterly  direction.  The  shores  about  these  lakes  are  genendj^ 
bare  of  woodlands,  although  a  small  patch  of  woods  occurs  here 
and  there  which  yields  an  abundant  supply  of  motlusks.  These 
woodlands  are  moist  and,  as  usual,  carpeted  with  a  layer  of 
mould  covered  with  logs.  The  shores  of  the  lakes  are  sandy  or 
muddy  and  are  shallow;  in  fact  one  may  wade  across  them 
in  many  places.  The  northern  portions  of  these  lakes  are 
the  best  for  collecting  purposes.  At  Roby  there  is  a  little  ditch 
by  the  electric  car  line  in  which  a  number  of  species  of  Limnsids 
flourish. 

01  the  lakes  just  mentioned,  Berry  is  now  thoroughly  spoiled 
as  a  collecting  locality  on  account  of  the  Standard  Oil  Works, 
and  by  being  partly  filled  up  and  drained.  The  timber  has  also 
been  cut  from  its  shores.  This  last  statement  is  also  true  of 
Hyde  and  George  lakes,  the  different  railroads  making  embank- 
ments through  them  and  cutting  the  lakes  into  ditches.  Wolf 
and  Calumet  lakes  are  now  the  only  bodies  of  water  left  in  which 
good  collecting  may  be  done. 

JoLiEF. — This  very  prolific  locality  is  situated  thirty-three 
miles  from  Chicago,  on  the  Desplaines  River,  in  Joliet  Township, 
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Will  County.  Numerous  small  streams  empty  into  the  Des- 
plaines  in  this  vicinity  and  afford  excellent  localities  for  mol- 
luscan  life.  The  river  bottom  land  is  low  and  swampy,  but 
outside  of  this  the  ground  is  higher  and  supports  a  good  forest 
of  large  trees,  affording  protection  to  many  species  of  land 
snails.  The  bed  of  the  streams  and  creeks  is  composed  of  a 
soft,  black  mud,  very  conducive  to  the  growth  and  perfection  of 
mud-loving  species,  such  as  Unio  and  Sphaerium.  All  of  the 
species  found  here^are  exceptionally  large  and  fine,  owing  prob- 
ably to  the  large  quantity  of*  limestone  in  the  vicinity.  The 
drainage  is  into  the  Illinois  River  via  the  Desplaines  River. 

Liverpool,  Ind. — This  interesting  locality  is  situated 
twenty-seven  miles  from  Chicago,  near  Deep  River,  in  Lake 
County,  Indiana.  The  drainage  is  into  Lake  Michigan  through 
the  Little  and  Grand  Calumet  rivers.  The  upper  part  of  Deep 
River  sometimes  drains  into  the  Desplaines  drainage  in  times  of 
particularly  high  water.  The  Little  Calumet  River  runs  through 
low  swamps  and  meadowland,  where  tKere  is  an  abundance  of 
black  loam  and  mud.  To  the  east,  near  Tolleston,  there  are 
numerous  sand  hills  on  high  ground,  and  to  the  west  an  abun- 
dance of  tall  timber  on  high  land.  The  ground  is  covered  with 
a  rich  mould,  very  conducive  to  the  growth  of  Helices.  Deep 
and  Little  Calumet  rivers  have  a  muddy  bottom  and  the  water 
is  quite  deep.  Unios  (rectus,  undulatus,  luteolus,  etc. )  are  found 
here  in  great  abundance  and  of  large  size  and  fine  development. 
Limnaeids,  Physae  and  other  fresh  water  shells  thrive  abundantly. 

Lisle. — This  locality  is  about  a  mile  north  of  the  town  of 
Lisle  and  lies  partly  in  Lisle  and  partly  in  Milton  townships.  It 
is  twenty-three  miles  from  Chicago.  The  drainage  is  by  the 
east  branch  of  the  DuPage  River  into  the  Desplaines  River.  The 
soil  is  a  black  loam  and  the  bed  of  the  river  is  covered  with  a 
slimy,  black  mud.  The  region  is  not  well  wooded.  Fresh  water 
mollusks  are  very  abundant.  i 

EvANSTON  Big  Woods. — This  locality  is  situated  three 
miles  west  of  North  Evanston  and  thirteen  miles  north  of 
Chicago.  This  is  the  largest  patch  of  woodland  in  the  area, 
and  is  noted  for  its  good  collecting.  The  ground  in  the  spring 
is  flooded,  making  small  lakes  here  and  there  which  abound 
in  mollusks,  particularly  the  genus  Sphaerium.  The  ground  is 
carpeted  with  a  heavy  mould  and  is  strewn  with  fallen  tree 
trunks  and  branches.  Nettles  also  abound  and  are  much  sought 
after  by  the  land  shells  as  food.     About  two  miles  east  of   the 
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are  in  millimeters  and  the  numerals  following  the  former  are  the 
accession  numbers  of  the  specimens  in  the  museum  of  The 
Chicago  Academy  of  Sciences.  In  the  description  of  the 
species,  the  diagnosis  of  the  shell  and  animal  refers  only  to 
specimens  found  in  this  area.  Distribution  and  geological  dis- 
tribution signify  their  dispersal  throughout  time  and  space,  out- 
side of  as  well  as  within  our  territory.  Habitat  refers  only  to 
the  area  covered  by  this  report. 

The  following  collections  have  been  examined  in  preparing 
these  pages:  Mr.  J.  H.  Ferriss,  Joliet;  Mr.  T.  Jensen,  Chicago; 
Prof.  W.  K.  Higley,  Chicago;  and  the  local  collection  of 
The  Chicago  Academy  of  Sciences,  which  numbers  about  4,000 
specimens,  representing  almost  every  prominent  locality  in  the 
area.  The  writer  has  personally  collected  in  all  parts  of  the 
territory,  and  very  few  notes  of  station  or  locality  have  been 
accepted  until  personally  examined.  The  writings  of  Messrs. 
Call,  Prime,  Pilsbry,  Simpson,  Tryon,  Haldeman,  Stimpson,  etc., 
have  been  freely  used  for  information,  and  the  source  of  such 
information  has  been  indicated  in  the  text. 

The  writer  wishes  especially  to  acknowledge  his  indebted- 
ness to  the  following  persons,  who  have  given  him  very  much 
valuable  assistance  and.  advice: 

Prof.  Henry  A.  Pilsbry,  Conservator,  Conchological  Section, 
Academy  of  Natural  Sciences,  of  Philadelphia,  Penn.,  who  has 
identified  the  Amnicolae,  Ancyli,  etc.;  Mr.  Charles  T.  Simpson, 
Department  of  Mollusks,  United  States  National  Museum, 
Washington,  D.  C,  who  has  revised  the  Unionidae,  identifying 
many  of  them  as  well  as  a  number  of  gastropod  mollusks;  Prof. 
R.  Ellsworth  Call,  Superintendent  of  Schools,  Lawrenceburg, 
Ind.,  who  has  identified  many  of  the  Unionidae  and  all  the  Cam- 
pelomae;  Dr.  V.  Sterki,  New  Philadelphia,  Ohio,  who  has  exam- 
ined the  Pupae,  Sphaeria  and  Pisidia,  and  given  valuable  notes 
on  their  classification.  The  following  persons  have  also  very 
materially  assisted,  either  by  notes,  advice  or  specimens:  Mr. 
Charles  W.  Johnson, Curator,  Wagner  Free  Institute  of  Science, 
Philadelphia,  Penn.;  Dr.  W.  S. Strode,  Lewistown,  111.;  Mr.  Wit- 
mer  Stone,  Conservator,  Ornithological  Section,  Academy  of 
Natural  Sciences,  of  Philadelphia;  Messrs.  J.  H.  Ferriss  and 
J.  H.  Handwerk,  Joliet,  111.;  Mr.  Paul  Bartoch,  United  States 
National  Museum,  Washington,  D.  C;  Prof.  W.  K.  Higley, 
Messrs.  Frank  M.  Woodruff,  T.  Jensen,  Paul  Favour,  Otto 
Spiedel,  C.  S.  Raddin,  C.  M.   Higginson,  W.  W.  Calkins,   Carl 
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Dilg,  Dr.  Howard  N.  Lyon,  Miss  Grace  M.  Hall,  Mrs.  Agnes 
Chase  and  Mrs.  Lillian  M.  Baker,  Chicago;  Mr.  B.  T.  Gault, 
Glenn  Ellyn,  111.;  Prof.  Oliver  Marcy,  Northwestern  University, 
Evanston,  111.;  Mr.  Eliot  Blackwelder,  Morgan  Park,  111.,  and 
Mr.  Edward  H.  Baker,  of  Providence,  R.  I. 

The  author's  thanks  are  also  due  to  Messrs.  Arthur  and 
John  Wilkinson  for  the  use  of  a  valuable  camera,  with  which 
the  plates  in  this  volume  were  made,  and  the  authorities  of  the 
United  States  National  Museum,  who  kindly  opened  the  way 
for  the  examination  of  a  large  quantity  of  material  from  the 
collection  of  The  Chicago  Academy  of  Sciences. 

I.  GENERAL  CHARACTERS  OF  THE  MOLLUSCA. 

It  is  very  difficult  to  prepare  an  exact  definition  of  the 
Mollusca.  That  generally  given — laterally  symmetrical,  un- 
jointed  body  protected  by  a  shell  and  with  a  creeping  disk,  etc. 
— is  hardly  correct,  since  in  the  majority  of  forms  the  lateral 
symmetry  is  effaced  by  torsion  (snails)  and  by  attached  forms 
(oyster).  The  writer  would  define  a  mollusk  as  a  body  com- 
posed of  cells  which  form  a  double  sac,  the  outer  being  the 
body  wall  and  the  inner  the  covering  of  the  digestive  tract,  the 
space  between  these  two  sacs  being  a  coelum  or  blood  lymph 
space.  The  body  is  differentiated  into  a  head  (prostomium)  and 
a  dorsal  and  ventral  surface  and  right  and  left  sides,  thus  giv- 
ing rise,  in  the  more  primitive  forms,  to  bilateral  symmetry. 
In  all  forms  there  is  a  creeping  disk  or  foot,  which  is  really  the 
most  characteristic  part  of  this  group.  A  pallium  or  mantle  is 
always  present,  which  secretes,  in  the  shelled  forms,  the  calca- 
reous exoskeleton  or  shell.  The  gills  (ctenidia)  are  develop- 
ments from  the  body-wall  and  contain  two  blood  vessels.  The 
nervous  system  consists  of  paired  ganglia  or  nerve  masses 
which  are  more  developed  about  the  head  than  in  any  other 
region,  and  which  send  off  other  ganglia  with  connecting  com- 
missures to  other  parts  of  the  body.  The  circulatory  system 
consists  of  a  ventricle  and  one  or  two  auricles,  situated  within  a 
pericardium.  Paired  or  single  nephridia  (renal  organs)  are 
present,  and  a  more  or  less  complicated  reproductive  system, 
which  is  in  many  cases  hermaphroditic.  In  one  group  (Gas- 
tropoda) the  mouth  is  provided  with  a  manducatory  apparatus 
(odontophore,  radula  or  tooth  bearer).* 

*For  an  excellent  account  of  the  Mollusca,  see  Lankester,  Zodlogical  Articles,  p.  95,  to 
which  the  author  would  acknowledge  his  indebtedness  for  much  information. 
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The  subkingdom  Mollusca  is  placed  by  most  authors  be- 
tween the  worms  (Vermes)  and  the  crustaceans  and  insects 
(Arthropoda).  By  some  it  is  considered,  an  offshoot  of  the 
worms,  and  there  is,  in  some  respects,  a  strong  similarity  in  the 
developmental  history  of  the  two  subkingdoms.  The  *group  is 
somewhat  related  to  the  Vertebrata  through  the  Cephalopoda, 
where  the  brain  is  protected  by  a  cartilaginous  covering  and  the 
eye  is  developed  to  a  wonderful  degree.  The  subkingdom  is  of 
quite  recent  date  geologically,  not  appearing  in  any  numbers 
until  the  Silurian  period.  From  that  time  to  the  present  they 
have  greatly  increased  in  numbers;  there  are  at  present  known 
about  50,000  living  and  the  same  number  of  fossil  species. 

II.     TOPOGRAPHY  OF  THE  AREA.* 

The  area  in  question  is  one  of  great  interest  to  the  malacol- 
ogist,  since  it  has  been  very  little  written  upon  and  almost  noth- 
ing is  known  concerning  the  extent  of  its  moUuscan  fauna.  The 
area  included  is  embraced  in  two  drainage  systems,  one  drain- 
ing into  Lake  Michigan  through  the  lakes  in  the  southern  part 
of  the  region  and  the  Chicago  River,  and  one  into  the  Mississippi 
River  through  the  Desplaines,  DuPage,  Fox  and  Illinois  rivers. 
The  area  includes  all  of  Cook  and  DuPage  counties,  the  nine 
northernmost  townships  of  Will  County,  Illinois,  and  a  small 
portion  of  the  western  part  of  Lake  County,  Indiana.  The  land 
and  water  area  comprises  about  twenty-five  hundred  square 
miles,  or  eighteen  hundred  square  miles  of  land  surface.  A 
remarkably  low  divide  runs  north  and  south  between  the  north 
branch  of  the  Chicago  River  and  the  Desplaines  River,  which  at 
its  lowest  level  is  scarcely  more  than  twelve  feet  above  Lake 
Michigan.  It  is  so  low,  in  fact,  that  many  times  during  high 
water  the  surface  water  from  the  Desplaines  overflows  its  banks 
and  runs  into  Lake  Michigan  through  the  north  branch  of  the 
Chicago  River.  In  this  manner  numerous  species  found  in  the 
Desplaines  River  are  also  found  in  the  small  ponds  and  creeks 
between  it  and  the  lake. 

In  the  southern  portion  of  the  region  there  are  five  small 
lakes,  lying  partly  in  Cook  County,  Illinois,  and  partly  in  Lake 
County,  Indiana.  These  are  the  Calumet  (SJ^xlJ^  miles), 
George  (SJ^x^*^  miles),  Wolf  (SxlJ^  miles),  Berry  (2x^  miles) 


*For  an  extended  account  of  the  geology  and  topography  of  the  area,  see  "  The  Flora  of 
Cook  County.  Illinois,  and  a  Part  of  Lake  County,  Indiana,"  by  Messrs.  Higley  and  Raddin, 
and  "  The  Pleistocene  Features  and  Deposits  of  the  Chicago  Area,"  by  Franlc  Leverett. 
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and  Hyde  (l^x^  miles).  The  lakes  are  all  connected  with 
each  other  and  with  Lake  Michigan  by  sluggish  bayous  and  the 
Calumet  River.  The  entire  southeastern  region  is  drained  by 
the  Grand  Calumet  and  Little  Calumet  rivers  into  Lake  Michi- 
gan. The  northern  part  of  the  area  is  drained  into  Lake 
Michigan  by  the  branches  of  the  Chicago  River,  and  the  central 
and  western  portion  is  drained  into  the  Illinois  River,  and  finally 
into  the  Mississippi  by  the  Desplaines  River  and  its  small 
branches,  and  the  DuPage  River  with  east  and  west  branches, 
which  empties  into  the  Desplaines  in  the  western  part  of  Will 
County.  In  the  northwestern  portion  of  Cook  County  there  are 
several  small  streams  which  drain  into  Fox  River.  Most  of  the 
area  outside  the  lake  basin  has  a  black  prairie  soil  and'  the 
streams  are  bordered  by  more  or  less  dense  woodlands.  "With- 
in the  lake  basin  there  is  a  clay  surface  upon  which  are  sand 
and  gravel  ridges  covered  with  oaks,  and  between  which  are 
swamps  and  beds  of  peat.*'   (Higley  &  Raddin. ) 

III.     LOCALITIES  OF  SPECIAL  INTEREST. 

There  are  a  number  of  particularly  interesting  localities  in 
the  area,  of  which  the  following  are  the  most  important: 

Morgan  Park. — Just  west  of  Morgan  Park,  in  the  township 
of  Worth,  lie  a  number  of  sloughs  and  small  ponds  in  which  a 
variety  of  species  of  moUusks  abound.  The  soil  here  is  of  a 
black,  clayey  loam,  from  ankle  to  knee  deep.  The  water  in  the 
ponds  in  summer  is  from  knee  to  waist  deep.  The  whole 
country  in  this  region  is  rolling,  the  ridges  being  separated  by 
slough  covered  prairies.  During  the  spring,  when  floods  occur, 
the  region  is  converted  into  a  miniature  sea.  Numerous  species 
of  birds  gather  here  to  feed  upon  the  mollusks,  and  the  locality 
is  one  equally  as  well  suited  for  the  ornithologist  as  for  the  con- 
chologist.  The  drainage  is  into  the  Little  Calumet  River  and 
thence  to  Lake  Michigan. 

Maywood. — This  locality  is  situated  ten*  miles  west  of 
Chicago,  in  Proviso  Township,  on  the  Desplaines  River.  The 
banks  here  are  from  two  to  fifteen  feet  in  height,  and  well 
wooded.  The  soil  consists  of  a  clayey  loam,  which  is  covered 
with  dead  leaves  and  sticks.  The  river  is  very  turbid,  the  water 
being  contaminated  by  the  sewage  which  is  discharged  into 
the  river  at  several  points  in   the  vicinity.     West  of  Maywood 

*These  distances  are  reckoned  from  the  city  hall,  in  the  center  of  the  business  district  of 
the  city. 
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the  country  is  a  vast  prairie  upon  which  no  moUusks  are  to  be 
found.  The  whole  length  of  the  Desplaines  kiver  is  good' terri- 
tory foK  this  class  of  animals. 

BowMANviLLE. — This  is  one  of  the  best  localities  in  the 
entire  area.  It  is  situated  seven  miles  northwest  of  Chicago 
near  the  north  branch  of  the  Chicago  River,  in  JeHerson  Town- 
ship. The  region  is  well  wooded  with  a  forest  of  large  trees, 
and  the  ground  is  strewn  with  dead  leaves  and  fallen  logs  and 
sticks.  The  forest  occupies  two  hillsides  sloping  to  meet  a 
small  stteam,  which  empties  into  tBe  north  branch  of  the  Chicago 
River.  An  old  wooden  bridge  which  crosses  this  stream  is  the 
best  single  locality.  No  less  than  ten  species  have  been  col- 
lected beneath  this  bridge  within  a  radius  of  eight  feet.  The 
soil  in  the  woods  at  this  locality  is  moist  and  generally  covered 
with  a  thick  mould  in  which  the  mollusks  love  to  bury  them- 
selves. Twenty- five  species  have  been  recorded  from  this  very 
prolific  habitat  and  liiore  will  probably  be  found  when  the 
ground  is  more  carefully  explored. 

Wolf,  Hyde,  Calumet,  George  and  Berry  Lakes. — This 
chain  of  lakes  lies  partly  in  Lake  County,  Ind.,  and  partly  in 
Cook  County,  111.,  principally  in  Hyde  Park  Township.  They 
are  from  twelve  to  eighteen  miles  from  Chicago  in  a  south- 
easterly direction.  The  shores  about  these  lakes  are  generally 
bare  of  woodlands,  although  a  small  patch  of  woods  occurs  here 
and  there  which  yields  an  abundant  supply  of  mollusks.  These 
woodlands  are  moist  and,  as  usual,  carpeted  with  a  layer  of 
mould  covered  with  logs.  The  shores  of  the  lakes  are  sandy  or 
muddy  and  are  shallow;  in  fact  one  may  wade  across  them 
in  many  places.  The  northern  portions  of  these  lakes  are 
the  best  for  collecting  purposes.  At  Roby  there  is  a  little  ditch 
by  the  electric  car  line  in  which  a  number  of  species  of  Limnaeids 
flourish. 

Of  the  lakes  just  mentioned,  Berry  is  now  thoroughly  spoiled 
as  a  collecting  locality  on  account  of  the  Standard  Oil  Works, 
and  by  being  partly  filled  up  and  drained.  The  timber  has  also 
been  cut  from  its  shores.  This  last  statement  is  also  true  of 
Hyde  and  George  lakes,  the  different  railroads  making  embank- 
ments through  them  and  cutting  the  lakes  into  ditches.  Wolf 
and  Calumet  lakes  are  now  the  only  bodies  of  water  left  in  which 
good  collecting  may  be  done. 

JOLiET. — This  very  prolific  locality  is  situated  thirty-three 
miles  from  Chicago,  on  the  Desplaines  River,  in  Joliet  Township, 
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Will  County.  Numerous  small  streams  empty  into  the  Des- 
plaines  in  this  vicinity  and  afford  excellent  localities  for  mol- 
luscan  life.  The  river  bottom  land  is  low  and  swampy,  but 
outside  of  this  the  ground  is  higher  and  supports  a  good  forest 
of  large  trees,  affording  protection  to  many  species  of  land 
snails.  The  bed  of  the  streams  and  creeks  is  composed  of  a 
soft,  black  mud,  very  conducive  to  the  growth  and  perfection  of 
mud-loving  species,  such  as  Unio  and  Sphaerium.  All  of  the 
species  found  here  ^are  exceptionally  large  and  fine,  owing  prob- 
ably to  the  large  quantity  of*  limestone  in  the  vicinity.  The 
drainage  is  into  the  Illinois  River  via  the  Desplaines  River. 

Liverpool,  Ind. — This  interesting  locality  is  situated 
twenty-seven  miles  from  Chicago,  near  Deep  River,  in  Lake 
County,  Indiana.  The  drainage  is  into  Lake  Michigan  through 
the  Little  and  Grand  Calumet  rivers.  The  upper  part  of  Deep 
River  sometimes  drains  into  the  Desplaines  drainage  in  times  of 
particularly  high  water.  The  Little  Calumet  River  runs  through 
low  swamps  and  meadowland,  where  there  is  an  abundance  of 
black  loam  and  mud.  To  the  east,  near  Tolleston,  there  are 
numerous  sand  hills  on  high  ground,  and  to  the  west  an  abun- 
dance of  tall  timber  on  high  land.  The  ground  is  covered  with 
a  rich  mould,  very  conducive  to  the  growth  of  Helices.  Deep 
and  Little  Calumet  rivers  have  a  muddy  bottom  and  the  water 
is  quite  deep.  Unios  (rectus,  undulatus,  luteolus,  etc.)  are  found 
here  in  great  abundance  and  of  large  size  and  fine  development. 
Limnaeids,  Physae  and  other  fresh  water  shells  thrive  abundantly. 

Lisle. — This  locality  is  about  a  mile  north  of  the  town  of 
Lisle  and  lies  partly  in  Lisle  and  partly  in  Milton  townships.  It 
is  twenty-three  miles  from  Chicago.  The  drainage  is  by  the 
east  branch  of  the  DuPage  River  into  the  Desplaines  River.  The 
soil  is  a  black  loam  and  the  bed  of  the  river  is  covered  with  a 
slimy,  black  mud.  The  region  is  not  well  wooded.  Fresh  water 
mollusks  are  very  abundant.  i 

EvANSTON  Big  Woods. — This  locality  is  situated  three 
miles  west  of  North  Evanston  and  thirteen  miles  north  of 
Chicago.  This  is  the  largest  patch  of  woodland  in  the  area, 
and  is  noted  for  its  good  collecting.  The  ground  in  the  spring 
is  flooded,  making  small  lakes  here  and  there  which  abound 
in  mollusks,  particularly  the  genus  Sphaerium.  The  ground  is 
carpeted  with  a  heavy  mould  and  is  strewn  with  fallen  tree 
trunks  and  branches.  Nettles  also  abound  and  are  much  sought 
after  by  the  land  shells  as  food.     About  two  miles  east  of  the 
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woods  there  is  a  small  stream  in  which  a  great  diversity  of 
Physffi  may  be  found. 

Calumet  River. — This  river  runs  through  Lake  County, 
Indiana,  and  Thornton  and  Hyde  Park  townships,  Cook  County, 
Illinois,  in  a  north  and  westerly  direction  and  empties  into 
Lake  Michigan.  The  only  portion  in  which  collections  have 
been  made  is  that  part  lying  in  Hyde  Park  Township,  It  is 
from  eleven  to  fifteen  miles  from  Chicago.  The  banks  are 
muddy  and  at  the  present  time  are  denuded  of  woodlands.  The 
water  is  of  considerable  depth,  but  along  the  shores  there  are 
shallows  in  which  mollusks  are  numerous. 

Other  good  points  which  may  be  mentioned  are  Avondale, 
Edgehrook,  Blue  Island,  Riverdale,  the  south  branch  of  the 
Chicago  River,  Riverside,  Dunning,  Lemont,  Hickory  Creek, 
Rock  Run,  the  Illinois  and  Michigan  Canal,  NaperviUe,  Lock- 
port,  Willow  Springs,  Romeo,  Salt  Creek  and  Thorn  Creek. 

In  several  parts  of  the  area  under  discussion  the  naturml 
drainage  has  been  much  affected  by  artificial  canals;  in  the 
southern  region  the  old  canal  feeder  connects  the  Desplaines 
River  with  Stony  Creek,  which  causes  the  waters  of  the  Little 
Calumet  River  to  mingle  with  those  of  the  Desplaines  River.  Id 
the  middle  of  the  area  the  waters  of  the  Illinois  and  Michigan 
Canal  and  the  south  branch  of  the  Chicago  River  mingle  with 
the  waters  of  the  Desplaines  River  and  Lake  Michigan.  These 
facts  probably  account  to  some  extent  for  the  similarity  of  the 
Mississippi  \'alley  and  Great  Lake  faunae. 

IV.     GEOGRAPHICAL  DISTRIBUTION^ 

The    geographical    distribution  of    the  speciesj 
area  is  interesting.      The  present  lakes  and  pone 
are  the  relics  of  the  glacial  period  and   wer>:  o 
the  area  of  t-ake    Michigan,  or  Lake  Chic.^o. 
geologically  (Fig.  I).         The  receding   of   il  < 
peculiar  distribution  of  the  nioUuscan  faunEi.  t-i 
snails.     Tims  we  find  that  there  are  certain  ■"■['< 
nortliern  part  of  the  area  which  are  not  foiiii' 
part,  and  vice  versa.      Polygyra  albolabris,  P.  '• 
idula  solitaria  and  I'lipa  (ailax  are  not  found 
region,  but  are  abundant  in  the  southern  regi' 
Planorbis  caiiipaniilatus  and  P.  bicarinatus  wl 
south,  but  so  (ar  as  known,  absent  north. 
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abundant  south,  but  are  generally  absent  north,  and  the  same 
may  be  said  of  the  Sphaeria  and  Pisidia.  In  the  western  part 
of  the  area  there  are  several  species  which  are  not  found  in 
either  of  the  other  two  regions. 

The  writer,  from  a  study  of  the  material  at  hand,  would 
divide  the  area  embraced  in  the  survey  into  three  regions,  as 
follows: 

First. — The  region  lying  north  of  the  mouth  of  the  Chicago 
River  aqd  east  of  the  Desplaines  River,  including  in  its  territory 
the  north  branch  of  the  Chicago  River  and  its  tributaries.  The 
ground  is  generally  high  and  free  from  swamps.  The  drainage 
is  into  Lake  Michigan  by  the  Chicago  River  principally,  but  also 
by  several  small  creeks  about  Evanston.  The  district  is  heavily 
wooded  in  many  places  and  is  especially  favorable  to  the  devel- 
opment of  land  shells;  but  few  fresh-water  species  are  found. 
The  following  species  inhabit  this  region  and,  so  far  as  known, 
are  not  found  in  the  other  regions: 

Philomycus  oarolinensis.  Limnaea  columella. 

Pupa  corticaria. 

Second. — The  region  lying  south  of  the  Chicago  River  and 
east  and  south  of  the  Desplaines  River,  including  the  townships 
of  Lake,  Hyde  Park,  Calumet,  Worth,  Bremen,  Thornton,  Rich 
and  Bloom,  and  all  of  the  territorial  region  in  Lake  County, 
Indiana.  The  land  here  is  generally  low  and  swampy  and  con- 
tains the  chain  of  lakes  before  mentioned.  Woodlands  are 
scattered  about  and  the  region  is  equally  as  well  suited  for  land 
as  for  fresh-water  shells.  The  drainage  is  into  Lake  Michigan 
through  the  small  lakes  and  the  Grand  and  Little  Calumet  rivers. 
The  Illinois  and  Michigan  Canal  somewhat  mingles  the  two 
systems  of  drainages.  Unios  are  particularly  abundant.  The 
species  tabulated  below  appear  to  be  peculiar  to  this  region. 

Obliquaria  reflexa.  Polygyra  inflecta. 

Quadrula  trigona.  Polygyra  tridentata. 

Quadrula  verrucosa.  Gastrodonta  ligera. 

Quadrula  lachrymosa.  Gastrodonta  demissa. 

Quadrula  pustulata.  Physa  ancillaria. 

Plagiola  elegans.  Pleurocera  subulare. 

Plagiola  donaciformis.  Campeloma  ponderosum. 
Lampsilis  multiradiatus. 
Larapsilis  gracilis. 
Sphaeriura  fabale. 

Third. — The  region  lying  west  of  the  Desplaines   River, 
including  the  river,  together  with  the   townships  of  Palos,  Or- 
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land,  Frankfort,  Lemont,  Homer,  New  Lenox,  Lockport  and 
Joliet.  The  territory  consists  principally  of  rolling  prairies; 
sWamps,  except  near  the  rivers,  are  absent.  The  drainage  is 
into  the  Illinois,  thence  to  the  Mississippi  River  through  the 
DuPage,  Desplaines  and  tributaries  of  the  Fox  rivers.  Wood- 
lands are  found  along  the  river  banks  which  afiord  a  retreat  for 
the  land  snails.  The  fresh-water  forms  are  abundant.  The  fol- 
lowing species  are  peculiar  to  this  region: 


'Anodonta  imbecilis. 
Qaadrula  parva. 
Qaadrula  plicata. 
Qaadrula  cocdnea. 
Alasmodonta  pressa. 
Unio  hildrethianns. 
Lampsilis  anodontoides. 
Lampsilis  ligamentinns. 
Lampsilis  spatnlatus. 


Spbaerimn  transversum. 
Sphaerium  tmncatom. 
Sphaerinm  secnrmn. 
Pisidium  politum. 
Omphalina  fuligiaosa. 
Vallonia  parvula. 
Papa  procera. 
Papa  holziogeri. 
Plearocera  elevatum  intensom. 
Elimia  livescens  depygis. 


We  find  the  following  species   to   be  equally  distributed 
throughout  our  area  : 


Anodonta  grandis. 
Aoodontoides  sabcylindraceas. 
Strophitas  edeotulos. 
Alasmodonta  complanata. 

Lampsilis  luteolus. 
Unio  gibbosus. 
Quadrula  rubiginosa. 
Quadrula  undulata. 
Sphaerium  stamineum. 
Sphaerium  striatinum. 
Sphaerium  partumeium. 
Pisidium  abditum. 
Vitrea  arborea. 
Vitrea  hammonis. 
Vitrea  indentata. 
Conulus  fulvus. 
GastrodoDta  nitida. 
Gastrodonta  minuscula. 
Limax  campestris. 
Pyramidula  alternata. 
Pyramidula  striatella. 
Pyramidula  lineata. 
Vallonia  pulchella. 
Polygyra  thyroides. 
Polygyra  profunda. 
Polygyra  hirsuta. 
Pupa  contracta. 


Papa  carvidens. 

Saccinea  obliqaa. 

Soccinea  avara. 

Saccinea  ovalis. 

Carychium  exiguum. 

Carychium  exile. 

Limnaea  desidiosa. 

Limnaea  humilis. 

Limnaea  caperata. 

Limnaea  cubensis. 

Limnaea  palustris. 

Limnaea  palustris  michiganensis. 

Limnaea  refiexa. 

Planorbis  trivolvis. 

Planorbis  parvus. 

Segmentina  armigera. 

Ancylus  rivularis. 

Physa  heterostropha. 

Aplexa  hypnorum. 

Pleurocera  elevatum. 

Elimia  livescens. 

Amnicola  limosa. 

Valvata  tricarinata. 

Vivipara  contectoides. 

Campeloma  rufum. 

Campeloma  decisum. 

Campeloma  subsolidum. 
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V.     GEOLOGICAL  DISTRIBUTION. 

The  geological  distribution  of  the  land  and  fresh-water 
species  in  the  area  is  but  imperfectly  known.  The  shells  of 
Unio,  Elimia,  Limnaea,  Planorbis  and  Ancylus  have  been  found 
in  considerable  abundance  in  the  beach  at  Evanston,  near  the 
University.  In  the  township  of  Worth,  three  miles  west  of 
Morgan  Park,  the  shells  of  Limnaea,  Planorbis  and  Physa  have 
been  found  buried  to  the  depth  of  several  feet,  and  the  speci- 
mens were  perfectly  preserved.  The  following  species  have 
been  found  and  are  in  the  collection  of  the  Academy: 

Quadrula  trigona — Corner  Wrightwood  Avenue  and  North  Clark  Street; 
excavations  for  building. 

Quadrula  undulata — Corner  Frederick  and  North  Clark  Streets;  excava- 
tions for  building. 

Quadrula  sp.  (apparently  between  trigona  and  rubiginosa) — Hall  Street; 
excavations  for  building.^ 

Polygyra  thyroides — Foot  of  Argyle  Street,  near  the  Lake. 

Limnaea  caperata — Worth. 

Limnaea  cubensis — Worth. 

Limnaea  palustris — Worth. 

Limnaea  reflexa — Worth,  and  foot  of  Argyle  Street. 

Limnaea  stagnalis — Near  Calumet  Lake. 

Physa  heterostropha — Worth. 

Pleurocera  elevatum — In  beach,  corner  Sheffield  and  Lincoln  Avenues. 

Elimia  livescens — In  beach,  corner  Sheffield  and  Lincoln  Avenues. 

Elimia  livescens — In  beach,  Balmoral  Avenue  north  of  Bowmanville. 

Campeloma  decisium — Near  Calumet  Lake. 

At  Willow  Springs,  in  the  river  bank,  the  following  species 
were  collected  by  Mr.  Jensen: 

Anodonta  grandis.  Planorbis  trivolvis. 

Unio  gibbosus.  Physa  heterostropha. 

Quadrula  rubiginosa.  -  Cincinnatia  obtusa. 

Spbaerium  stamineum.  Cincinnatia  cincinnatiensis. 

Sphaerium  simile.  Amnicola  limosa. 

In  the  sand  banks  east  of  Sheridan  Drive  and  north  of  Grace- 
land  Avenue,  Mr.  Jensen  collected  the  following  species: 

Sphaerium  s^iatinum.  Planorbis  bicarinatus. 

Pisidium  virginicum.  Elimia  livescens. 

Limnaea  desidiosa.  Somatogyrus  subglobosus. 

Limnaea  cubensis.  Campeloma  subsolidum. 

The  same  collector   found  the  following  species  in  a  sub- 
fossil  condition  (buried  in  loam)  at  Bowmanville: 

Polygyra  albolabris.  Pyramidula  alternata. 

Polygyra  profunda. 
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At  Evanston,  in  the  beach  near  The  Northwestern  Univer- 
sity, the  following  species  have  been  collected  by  Prof.  Oliver 
Marcy: 

Unio  of  various  species.  Physa  heterostropha. 

Limnaea  palustris.  Ancylus  sp. 

Limnaea  caperata.  Elimia  livescens. 

Limnaea  reflexa.  Pleurocera  elevatum. 
Planorbis  trivolvis. 

The  fossils  are  sometimes  found  in  clay  and  sometimes  in 
carbonaceous  earth.  The  following  section*  shows  the  general 
position  of  the  strata  in  relation  to  the  fossils: 

SECTION   OF   BEACH    AT   EVANSTON    MADE    IN    1864. 

FEET. 

1.  Surface  soil,  sandy Ij4 

2.  Brown  sand  and  fine  gravel 2)4 

3.  Coarser  gravel,  stratified 2}^ 

4.  Fine  sand 2 

5.  Gravel,  containing  bones  of  deer Ij^ 

6.  Fine  sand,  containing  oak  logs l}i 

7.  Peat  or  carbonaceous  earth  with  a  marl  bed  containing 

molluscan  shells  in  the  lower  portion  or  interstratified 
with  the  peat 1^ 

8.  Gravel 3X 

9.  Humus  soil,  with  stumps  and  logs  (coniferous) }^ 

10.  Yellow  clay,  laminated  and  contorted,  containing  pock- 

ets of  gravel Z^ 

1 1.  Blue,  pebbly  clay 2 

Height  of  bluff 2'^ 

Mr.  Carl  Dilg  has  found  a  number  of  fossil  shells  in  exca 
vations  for  the  foundations  of  flat  buildings  and  has  made 
collections  at  the  corner  of  Wrightwood  Avenue  and  Clark  Street, 
corner  of  Frederick  and  Clark  Streets,  on  Hall  Street,  corner 
Sheffield  and  Lincoln  Avenues  and  on  Balmoral  Avenue  south  of 
Bowmanville.  The  genera  found  were  Unio,  Pleurocera  and 
Elimia. 

It  is  probable  that  many  additional  species  of  fossil  mol- 
lusks  will  be  found  when  the  area  is  more  systematically  sur- 
veyed for  this  purpose. 

*From  Leverett.  after  Marcy,  Pleistocene  Features,  p.  76. 
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VI.     INSTRUCTIONS  FOR  COLLECTING  MOLLUSKS.* 

Before  proceeding  to  discuss  the  particular  species  found 
within  the  limits  of  the  area,  it  may  not  be  out  of  place  to  briefly 
consider  the  methods  of  collecting  and  preserving  specimens  of 
this  group. t  Mollusks  may  be  found  in  all  parts  of  Illinois  in 
almost  every  situation;  in  the  woodlands,  the  swamps,  the 
creeks  and  rivers  and  the  lakes.  Even  the  prairies  have  given 
us  several  species  of  this  type.  For  convenience  we  will  divide 
the  group  into  two  sections,  viz.:  1,  Land  species.  2.  Fresh- 
water species. 

I.    LAND    SPECIES. 

The  land  mollusks  cover  a  variety  of  widely  separated 
forms;  some  are  with,  others  without  shells;  some  are  herbiv- 
orous and  others  are  carnivorous. 

a.  Habitat. — Land  mollusks  exist  under  almost  all  condi- 
tions. In  an  old  forest  they  will  be  found  under  dead  leaves 
and  decaying  logs.  The  bark  of  old  trees  which  is  ''starting/' 
and  old,  rotting  stumps  will  be  found  prolific  collecting  sta- 
tions. The  shelter  of  loose  stones  and  boulders  is  also  good 
ground  for  these  animals.  Other  forms  live  on  the  leaves  of 
sedges,  grass  and  shrubbery.  During  the  winter  months  these 
animals  bury  themselves  in  the  soil  at  the  base  of  these  grasses 
and  shrubs.  A  limestone  region  is  the  most  conducive  to  the 
life  and  growth  of  land  snails,  and  in  this  kind  of  a  region  they 
are  very  plentiful,  while  in  a  country  composed  of  quartz  (flint) 
they  will  not  thrive  and  are  seldom  found.  Where  coniferous 
or  resinous  trees  abound  few  if  any  mollusks  will  be  found, 
while  in  a  locality  made  up  of  deciduous  or  soft-wooded  trees 
the  snail  fauna  will  be  abundant  and  varied.  Pungent  herbs 
are  inimical  to  snails,  while  the  nettles  are  favorite  localities 
for  them.  No  pulmonate  mollusk  will  live  where  sand,  ashes 
or  lime  in  a  pure  state  are  found. 

The  spring  months  are  the  best  suited  for  the  active  life  of 
snails,  but  it  is  not  until  midsummer  that  they  reach  their  max- 
imum development.  During  the  winter  months  they  bury 
themselves  in  the  ground,  closing  the  aperture  of  the  shell  with 
a  leathery  secretion  called  an  epiphragm;  the  naked  slugs  cover 

*For  much  of  the  information  used  in  this  topic  the  author  is  indebted  to  Dr.  Wm.  H. 
Dall's  "Instructions  for  Collecting  Mollusks,  and  Other  Useful  Hints  for  the  Conchologist," 
being  part  G  of  Bull.  No.  39,  U.  S.  National  Museum. 


tThe  writer  has  inserted  this  topic  for  the  reason  that  works  upon  this  subject  are  not 
always  to  be  obtained,  and  principally  so  that  the  reader  of  this  report  might  have  all  the 
necessary  information  before  him  without  consulting  other  works. 
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themselves  with  this  secretion  much  as  a  caterpillar  does  with 
a  cocoon.  Many  times  several  epiphragms  will  be  found  in  a 
single  snail.  Most  land  mollusks  live  but  two  or  three  years, 
although  some  exotic  forms,  like  the  desert  snails  of  Africa,  live 
for  a  much  longer  time. 

b.  Collecting  Outfit. — Among  the  most  useful  collecting 
tools  needed  may  be  mentioned  a  pair  of  small  spring  forceps; 
the  points  should  be  slender  and  meet  together  perfectly.  They 
are  indispensable  in  picking  up  minute  Pupae  and  Vitrae,  as  well 
as  for  sorting  over  the  collection  after  the  day's  work.  The  com- 
mon homoeopathic  vial  is  also  an  invaluable  adjunct  to  store 
small  forms  as  collected.  The  cork,  however,  should  be  at- 
tached to  the  neck  of  the  vial  by  a  thread,  so  that  it  will  not  be 
lost  in  the  underbrush.  A  couple  of  wide  mouthed  two  ounce 
bottles  serve  well  for  large  species.  A  tin  box,  like  a  mustard 
box,  which  fits  the  pocket  well,  is  often  found  very  useful  to 
carry  snails  the  size  of  Polygyra  thyroides;  care  should  be  used  in 
putting  the  snails  in  the  box  or  they  will  get  broken.  A  piece 
of  cotton  in  the  bottom  of  the  can  will  prevent  this.  When  the 
small  species  like  Pupa  and  Vitrea  are  desired  simply  for  their 
shells,  it  will  be  a  good  plan  to  fill  the  homoeopathic  vials  half 
full  of  thirty  per  cent,  alcohol.  This  will  abstract  the  moisture 
and  keep  away  any  offensive  smell  which  might  arise  from 
them.  This  also  prevents  them  from  adhering  to  the  sides  of 
the  bottle  and  to  themselves,  when  it  is  a  difficult  matter  to 
remove  them  without  breaking.  In  collecting  species  inhabit- 
ing bushes,  an  insect  net  will  be  found  of  great  value  in  which 
to  catch  them  as  the  bushes  are  shaken.  The  writer  has  used 
an  open  umbrella,  inverted,  for  the  same  purpose.  A  small 
trowel  and  a  large  knife  are  always  of  great  use  in  digging 
about  rotten  logs  and  tearing  the  bark  from  decaying  trees.  A 
pocket  lens  of  about  ten  diameters  is  an  invaluable  addition  to  a 
collector's  outfit,  and  a  large  reading  glass  is  very  useful  in  aid- 
ing in  the  preliminary  sorting  of  the  day's  catch.  A  stout 
wooden  rake  with  a  long  handle  will  be  found  of  great  value  in 
raking  hillsides  and  under  bushes. 

c.  Favorai'.le  Localities.  —  Pulmonate  mollusks  may  be 
looked  for  in  the  following  localities:  The  under  surface  of  old, 
weather-worn  pieces  of  board,  bones  or  leather;  the  earth  about 
rotting  stumps  and  under  stones  and  fallen  logs;  moist  moss 
under  rocks;  under  overhanging  ledges;  in  marshes  and  the 
margins  of   brooks   and  ponds.      If  the   ddbris  left  by  freshets 
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along  the  borders  of  a  stream  be  examined  it  will  frequently 
yield  a  rich  harvest  of  small  snails.  In  other  words  any  cool 
place  where  there  is  plenty  of  shelter  and  moisture  will  be 
found  a  good  locality  for  these  animals.  In  forests  mollusks 
will  be  found  abundantly  where  soil  is  plentiful  and  where 
there  are  numerous  open  spots.  They  will  not  be  found  in 
woodlands  of  spruce  or  pine. 

When  search  is  being  carried  on  for  the  animals  and  shells 
the  eggs  should  not  be  forgotten,  for  they  are  of  great  impor- 
tance. These  will  be  found  in  about  the  same  localities  as  the 
mollusks  themselves,  in  cool,  moist  places.  They  may  be 
known  by  their  white  color,  leathery  texture  and  the  pellucid 
membrane  in  which  they  are  enclosed.  They  resemble  little 
balls  of  jelly,  and  are  generally  found  in  a  mass,  although  de- 
posited singly.  Since  the  embryological  development  of  but 
few  mollusks  is  known,  any  careful  student  may  find  here  a 
wide  field  for  original  investigation. 

If  it  is  found  desirable  to  keep  some  of  the  animals  alive 
they  may  be  put  in  a  box  filled  with  moist  eafrth.  A  large  fish 
globe  is  very  useful  for  this  purpose.  Everything  done  by  the 
animals  should  be  noted,  especially  the  manner  of  eating  and 
kind  of  food  taken. 

2.    FRESH-WATER  SPECIES. 

Both  gastropods  and  pelecypods  are  found  in  fresh  water. 
Any  region  having  ponds,  streams,  ditches,  brooks,  etc.,  will 
support  a  fresh-water  molluscan  fauna. 

a.  Habitat. — A  body  of  water  with  a  quantity  of  lime  in 
solution  and  with  a  muddy  bottom  will  yield  the  largest  variety 
of  mollusks,  since  lime  is  essential  to  the  building  up  of  the 
shell.  A  coarse  crystalline  gravel  is  less  adapted  to  them  than 
is  soft,  less  gritty  sands  and  mud. 

A  rapid  current  is  not  favorable,  although  a  number  of 
mollusks  (as  the  Pleuroceridae)  are  found  on  rocks  over  which 
a  rapid  stream  is  flowing.  A  stream  filled  with  decaying  vege- 
tation is  unsuited  to  molluscan  life  from  the  presence  of  car- 
bonic acid  (CO2)  arising  from  its  decay.  This  not  only  affects 
the  life  of  the  animal,  but  causes  an  excessive  erosion  of  the 
shell,  in  the  repair  of  which  the  animal  is  weakened  by  the 
enforced  secretion  of  shelly  matter. 

Gill-bearing  mollusks  will  not  voluntarily  inhabit  a  stream 
holding  impalpable  mud  in  suspension,  nor  in  waters  charged 
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with  salts  of  various  kinds.  Many  times,  however,  some  hardy 
species  survive  in  even  brackish  water;  the  effect  of  such  a 
habitat  is  to  dwarf  and  otherwise  distort  the  shell.  Some  salt 
water  species  are  known  to  inhabit  both  brackish  and  fresh  water. 
The  small  bivalves,  Pisidium  and  Sphaerium,  prefer  mountain 
pools,  wet  meadows,  ponds  and  ditches.  Anodonta  prefers  large 
ponds  and  slow  moving  streams,  while  the  stouter  Unio  lives  best 
on  a  hard,  rocky  bottom;  in  sandy  bottoms  they  may  be  seen 
pushing  themselves  about  quite  rapidly.  In  ponds  and  sluggish 
streams  the  genera  Physa,  Limnaea,  Planorbis  and  Amnicola  are 
found  abundantly.  Lily  pads  are  good  habitats  for  small  mol- 
lusks,  as  are  also  the  roots  of  trees  and  blades  of  swamp  grass. 

b.  Collecting  Outfit. — A  fish  basket  makes  a  good  collect- 
ing receptacle.  A  large  basket  is  invaluable  to  carry  the  larger 
species  like  Unio  and  Anadonta.  A  dip  net  will  be  found  useful 
to  dredge  for  those  species  which  inhabit  a  muddy  bottom.  The 
small  or  minute  species  may  be  put  in  small  vials,  as  mentioned 
for  land  shells.  A  flat  bladed  knife,  or  small  trowel,  and  a  pair 
of  tweezers  will  complete  the  outfit.  A  scoop  madejof  fine  wire 
gauze  will  make  a  useful  dredge  to  scoop  the  mud  of  shallow 
ponds  and  rivers. 

A  small  dredge,  similar  to  those  used  in  deep  sea  dredging, 
is  of  great  value  in  collecting  in  the  larger  lakes.  A  strong  man, 
or  better,  two  men  should  row  the  boat  and  the  one  having 
charge  of  the  dredge  should  be  ever  on  the  alert  for  obstructions 
on  the  bottom  so  that  the  dredge  may  not  be  damaged.  A  lead 
should  be  prepared  with  a  hollow  base  in  which  to  place  some 
kind  of  grease  to  ascertain  the  character  of  the  bottom,  whether 
sandy  or  muddy,  and  should  be  attached  to  a  stout  line  marked 
off  in  feet,  to  record  the  depth,  '  These  points  should  always  be 
carefully  noted  with  each  haul,  together  with  the  distance 
from  the  shore. 

c.  Favorable  Localities. — In  {a)  a  number  of  good  locali- 
ties have  been  given.  Muskrat  burrows  are  always  good 
localities  for  the  Unionidae  and  the  shells  may  frequently  be 
found  perfectly  cleaned.  The  drift  along  the  shore  will  yield  a 
goodly  number.  As  spoken  of  under  land  shells,  so  with  fresh- 
water species,  the  eggs  should  be  collected  and  preserved  for 
study  during  development.  These  resemble  drops  of  transparent 
jelly.  For  the  preservation  and  study  of  the  eggs,  as  well  as 
small  forms  of  adult  moUusks,  a  small  fish  globe  will  serve  as  an 
excellent  aquarium.      Any  jar  of  medium  size  will  do  equally  as 
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well,  however,  and  even  a  good  sized  tumbler  will  answer  the 
purpose. 

Care  should  be  taken  to  record  all  observations,  as  much 
information  is  needed  concerning  the  embryological  develop- 
ment of  the  fresh-water  mollusks. 

3.   PRESERVATION  OF  COLLECTIONS. 

The  preservation  of  the  collections  obtained  on  each  day's 
trip  is  of  great  importance,  for  upon  this  depends  the  appear- 
ance and  value  of  the  collector's  cabinet.  When  the  specimens 
are  collected  they  are  covered  with  mud  and  growths  of  various 
kinds,  and  must  be  thoroughly  cleaned.  In  the  case  of  land 
and  fresh-water  shells,  they  should  first  be  washed  clean  of 
mud,  etc.;  this  may  be  rendered  easier  by  the  aid  of  a  tooth- 
brush. The  soft  parts  may  be  removed  by  putting  the  animal 
for  a  few  seconds  in  boiling  water.  If  they  are  first  placed  in 
lukewarm  water  for  a  few  minutes  and  then  transferred  to  the 
boiling  water  it  will  prevent  cracking  and  preserve  the  polish 
which  is  frequently  lost  when  delicate  shells  are  immediately 
placed  in  boiling  water.  The  animal  may  be  extracted  from  the 
shell  with  a  crooked  pin  or  wire,  or  better  still,  a  small  pair  of 
tweezers.  Those  species  having  an  operculum  should  have 
it  carefully  removed  and  attached  to  a  piece  of  cotton,  which 
may  be  placed  in  the  aperture  of  the  shell.  Some  opercula 
warp  out  of  shape  while  drying,  and  it  will  be  found  a  good 
rule  to  place  them  between  two  boards  during  this  process. 
Some  of  the  shells  may  be  covered  with  incrustations  of  lime 
and  peroxide  of  iron,  and  to  remove  these  an  old  file  or  small 
bone  scraper  will  be  found  useful.  The  file  should  be 
ground  to  a  point.  Naked  mollusks  (slugs)  may  be  pre- 
served in  alcohol  or  formalin.  The  internal  shell  of  Limax  may 
be  extracted  and  preserved  if  desirable,  but  the  better  method 
is  to  prepare  the  whole  animal.  Shells  that  are  stained  with 
iron  or  other  matter  may  be  perfectly  cleaned  by  placing  for  a 
few  moments  in  a  solution *of  oxalic  acid. 

Unios  and  other  bivalves  should  have  the  animal  removed 
with  a  fiat-bladed  knife.  To  do  this  the  two  adductor  muscles 
must  be  cut,  after  which  the  valves  will  open  and  the  animal 
may  be  entirely  cut  away.  If  the  shells  are  left  in  the  sun  for  a 
few  hours  they  will  gape  and  the  animal  may  then  be  easily 
removed.  The  two  valves  should  be  tied  together  in  their  nat- 
ural position.     Care  should  be  used  in  cleaning  the  shell  so 
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that  the  hinge  ligament  will  not  be  injured.  In  the  case  of 
shells  having  an  epidermis,  they  may  be  greased  with  vaseline 
to  prevent  cracking  when  dry.  Care  should  be  used  not  to 
apply  it  in  too  large  quantities  or  the  shells  will  feel  greasy. 
After  applying  the  vaseline  it  should  be  thoroughly  rubbed  in 
with  a  flannel  rag  and  all  surplus  grease  removed.  Small  gas- 
tropods  need  not  be  removed  from  the  shell,  but  may  be  put  in 
alcohol  for  fifteen  or  twenty  minutes,  after  which  they  may  be 
dried  and  placed  in  the  cabinet.  The  collector  will  undoubtedly 
find  numerous  ways  of  improving  his  cleaning  and  preserving 
methods,  as  experience  dictates. 

The  methods  of  labeling  need  not  be  dwelt  upon  here.  All 
manner  of  schemes  are  used  by  conchologists  in  mounting  and 
preparing  specimens  for  the  cabinet.  Some  use  cardboard 
labels  with  a  space  for  the  specimens  and  another  for  the  name, 
etc. ;  others  simply  use  pasteboard  trays,  allowing  the  shells  to  re- 
main loose  instead  of  attaching  them  as  in  the  case  of  the  card- 
board tablets.  In  the  collections  of  The  Chicago  Academy  of 
Sciences  all  specimens  are  attached  to  these  tablets  and  they 
present  a  handsome  appearance;  but  this  is  hardly  feasible  for 
the  cabinet  of  a  private  collector,  for  lack  of  room.  A  good 
cabinet  of  drawers  three  inches  in  depth  will  suffice  for  most  of 
the  land  and  fresh-water  shells,  although  several  deeper  draw- 
ers may  be  found  useful  for  large  unios.  In  writing  the  labels 
the  generic  and  specific  names  and  the  authority  for  the  name 
should  occupy  the  first  line,  and  the  locality  and  name  of  the 
person  from  whom  the  specimens  were  received  may  occupy 
the  balance  of  the  label;  the  bottom  of  the  latter  might  be 
used  to  advantage  for  short  notes  relating  to  the  habits  or 
peculiarities  of  the  individuals  in  the  tray. 

The  following  sample  shows  the  manner  of  doing  this: 


No.  197.  Sex  ^  Date  6-14-95. 

Unio  luteolus   Lamarck. 

Set  showing  variation  due  to  age. 
Calumet  Lake  near  Pullman. 

Coll.  by  John  Smith. 


Found  in  a  muddy  bottom  on  a  sloping  shore, 
in  two  feet  of  water.     Specimens  plentiful. 


It  is  always  a  good  idea  to  keep  a  catalogue  of  the  collec 
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tion.  Each  tray  of  specimens  should  be  numbered  and  entered 
in  the  catalogue,  together  with  all  possible  information.  A 
card  catalogue  is  also  of  great  value. 

4.    PRESERVATION    FOR   ANATOMICAL    USE.* 

It  is  sometimes  desirable  to  preserve  the  soft  parts  of  mol- 
lusks  for  anatomical  and  microscopical  use.  This  may  be  done 
in  the  following  manner:  Land  and  fresh-water  gastropods 
may  be  killed  by  drowning,  which  can  be  done  by  putting  them 
in  an  air  tight  vessel  filled  completely  with  water  so  as  to  ex- 
clude all  the  air.  By  this  means  the  soft  parts  will  be  more 
extended  than  if  killed  by  boiling  water,  as  recommended  for 
cabinet  specimens.  They  should  then  be  gradually  hard- 
ened as  follows:  Thirty  per  cent,  alcohol,  twenty-four  hours; 
seventy  per  cent,  alcohol,  thirty  hours,  and  eighty-five  per  cent, 
alcohol  for  final  preservation.  A  one  per  cent,  solution  of 
chromic  acid  makes  a  good  reagent,  and  the  object,  if  not  too 
large,  may  be  left  in  it  for  twenty- four  or  thirty  hours,  after 
which  they  should  be  thoroughly  washed  in  running  water  for 
twenty-four  hours  until  the  acid  is  removed. 

It  is  of  great  importance  that  the  radula  or  lingual  ribbon 
should  be  preserved  for  study.  This  is  a  strap  or  belt  of  chiti- 
nous  or  horny  matter,  occupying  the  place  in  the  mouth  of  the 
animal  analogous  to  that  occupied  by  the  tongue  in  the  verte- 
brates. The  apparatus  is  protrusile  and  may  be  studied  by 
feeding  a  soail,  Limnaea  stagnalis  for  example,  soft  crumbs  of 
bread.  In  the  larger  forms  it  may  be  found  with  but  little 
trouble^  but  the  smaller  forms  must  be  boiled  in  caustic  potash. 
This  is  accomplished  as  follows:  Extract  the  animal  from  its 
shell  and  place  in  a  test  tube  containing  a  tablespoonful  of 
caustic  potash  which  has  become  liquid  by  the  attraction  of 
atmospheric  moisture.  Hold  the  test  tube  at  the  side  of  the 
flame  of  an  alcohol  lamp  until  it  boils,  being  careful  not  to  let 
it  boil  over  and  that  the  animal  matter  is  not  thrown  out  of  the 
liquid  on  to  the  dry  side  of  the  tube;  if  this  happens  dislodge 
it  by  shaking  the  liquid  over  it.  Boil  slowly  until  the  animal 
matter  is  dissolved,  then  pour  it  out  quickly  into  a  watch  crys- 
tal, refill  the  test  tube  with  water  and  pour  into  another  watch 
crystal.  Give  the  first  crystal  a  rotary  motion,  not  too  violent, 
so  as  to  bring  the  solid  particles  to  the  center.  Examine  with 
a  powerful  hand  lens;  a  sheet  of  white  paper  under  the  watch 

•See  Dall,  1.  c,  p.  43. 
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crystal  will  greatly  aid  in  discovering  the  radula.  This  will  be 
recognized  by  its  curved,  elongate  shape  and  apparently  reticu- 
lated surface.  If  the  radula  is  not  found  in  the  first  crystal, 
examine  the  second.  When  found,  in  either  one  of  the  two 
crystals,  transfer  to  a  glass  slide  and  examine  under  the  micro- 
scope with  powers  ranging  from  one  inch  to  one-eighth  inch. 
It  had  best  be  examined  by  transmitted  light. 

After  examining  and  sketching  the  form  of  the  radula,  it 
will  be  necessary  to  tear  the  ribbon  up  so  as  to  get  separate 
rows  and  individual  teeth,  since  they  lie  over  one  another  like 
shingles  on  a  roof.  The  whole  of  one  tooth  cannot  always  be 
seen  under  one  focus,  because  the  recurved  cusps  of  the  teeth 
are  higher  than  the  base.  When  the  teeth  are  very  transparent 
it  will  be  found  necessary  to  stain  the  radula.  To  do  this,  first 
carefully  clean  the  radula,  then  put  it  in  a  drop  of  strong  solu- 
tion of  chromic  acid;  this  stains  it  yellowish  brown.  It  may 
then  be  mounted  in  glycerine  jelly.  Canada  balsam  is  not  a 
desirable  medium,  since  it  makes  the  object  too  transparent. 

The  teeth  are  disposed  upon  the  radula  in  five  principal 
longitudinal  rows,  which  are  easily  distinguished.  There  is 
always  one  median  longitudinal  row  of  unpaired  teeth,  with 
several  rows  on  either  side.  The  central  tooth  is  called  the 
median  or  rhachidian.  The  teeth  on  either  side  are  called 
laterals  or  admedian,  and  when  there  is  an  outer  row  of  different 
teeth  they  are  called  marginals  or  uncini.  In  describing  the 
teeth  notes  should  be  made  of  the  form  of  the  base  of  attach- 
ment, especially  in  the  central  tooth;  also  other  special  charac- 
teristics, such  as  simple,  straight,  curved  or  compound.  Each 
tooth  (as  the  central)  may  be  made  up  of  a  number  of  project- 
ing cusps,  and  great  care  should  be  used  in  describing  and 
sketching  these.  In  describing  the  radula,  a  dental  formula  is 
used  to  express  the  number  and  situation  of  the  teeth  and  cusps; 
thus,  if  a  radula  has  a  single  central,  three  lateral  and  twelve 
marginal  teeth,  and  the  first  series  has  five  cusps,  the  second 
series  four  and  the  third  series  one  cusp,  the  formula  would  be 
expressed  as  follows: 

¥  +  J  +  i  +  \  +  'f 

The  unit   representing  the  tooth  is  written  as  a  numerator 
and  the  number  corresponding  to  the  cusp  as  a  denominator."* 

♦For  further  information  on  this  subject,  the  reader  is  referred  to  the  paper  of  Dr    Dall 
spoken  of  above,  from  which  the  present  information  has  been  drawn. 
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VII.     ECONOMY  OF  THE  MOLLUSCA. 

While  the  land  and  fresh-water  species  of  the  area  are  of 
no  particular  economic  use  to  man,  save  as  bait  for  fishing,  yet 
in  an  indirect  way  they  are  of  great  benefit  to  him  in  furnishing 
food  for  birds  and  fish.  Ducks  and  wading  birds  are  particu- 
larly fond  of  such  species  as  Bythinella  nickliniana,  Amnicola 
limosa,  and  other  small  univalves,  not  to  speak  of  numerous 
small  forms  of  Pisidia  and  Sphaeria.  Passerine  birds  are  fond 
of  Pupa,  Vertigo  and  small  Limaces.  Fish  eat  mollusks  as  large 
as  Campeloma  decisum,and  even  extract  the  animal  from  Unios.* 

Limax  campestris  is  said  to  be  eaten  by  the  red  salamander 
(Plethodon  erythronotus,  Greenf)  and  it  is  probable  that  many 
animals,  of  whose  food  supply  nothing  is  known,  feed  upon  mol- 
lusks. It  not  infrequently  happens  that  a  too  inquisitive  animal 
gets  caught  in  trying  to  obtain  molluscan  food,  an  instance  of 
which  passed  before  writer's  notice  some  time  ago.  This  was  a 
western  painted  terrapin  (Chrysemys  marginatus)  whose  right 
hind  foot  had  been  caught  and  tightly  held  by  a  vigorous  speci- 
men of  Unio  luteolus.  A  similar  case  of  a  sora  rail  (Porzana 
Carolina)  has  been  noted,  although  the  bird  was  probably  not 
seeking  the  Unio  for  food.  J 

There  are  many  forms  of  mollusks  (Pulmonata)  which  are 
hurtful  to  man  by  injuring  his  plants  or  gardens.  Our  green- 
houses are  infested  with  several  European  species,  which  have 
been  introduced  into  the  countr)'  by  means  of  imported  plants. 
These  are  Limax  maximus,  L.  flavus  and  Vitrea  cellaria.  In 
the  greenhouses  they  are  sought  after  daily  and  killed  by  being 
placed  in  boiling  water.  It  is  probable  that  many  of  our  larger 
species  prey  upon  cultivated  fields,  although  the  writer  has  not 
heard  of  such  being  the  case  in  the  present  area.  A  good  way 
to  keep  them  out  of  a  cultivated  patch  is  to  spread  a  layer  of 
dry  ashes,  some  two  feet  in  width,  around  the  plot  of  ground. 
When  the  mollusk  meets  this  obstruction  it  will  secrete  mucus 
so  fast  that  it  will  soon  die  from  exhaustion. 

VIII.     STATISTICS. 

The  following  tables  have  been  introduced  to  enable  the 
reader  to  compare  the  molluscan  fauna  of  this  area  with  that  of 

•See  The  Nautilus,  Vol.  V.,  p.  128. 
fWitmerstone,  The  Nautilus,  Vol.  III.,  p.  xg. 
tThe  Nautilus,  Vol.  IX.,  p.  49. 
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Other  areas.  The  total  number  of  species  and  varieties  is  153, 
distributed  among  twenty  families  and  fifty  genera.  These 
may  be  primarily  grouped  as  follows: 

1.  Native  species  and  varieties 147 

2.  Introduced  species 6 

Total  number  of  species 153 

1.    SYSTEMATIC  DISTRIBUTION. 


GROUP. 

Orders. 

Families. 

Genera. 

Sp.  &  Var. 

Gastropoda 

3 
2 

18 
2 

38 
12 

103 

PelecvDoda 

50 

Total 

5 

20 

50 

153 

Families. 
Genera  . . 
Species. . 
Varieties. 


2.    COMPARISON    WITH    THE    UNITED    STATES. 


GROUP. 

Chicago. 

U.  S.* 

Families 

20 

50 

147 

6 

:{5 

Genera 

98 

Species 

8000 

Varieties 

300 

3.    COMPARISON  WITH    MICHIGAN. 


GROUP. 


Chicago.        Michigan,  t 


20 

51) 

147 

6 


17 

4<) 

24() 

1!) 


4.     COMPARISON    WITH     PENNSYLVANIA. 


Families 
Genera. . 
Species. . 
Varieties 


GROUP. 


Chicago. 


20 

50 

147 

6 


Allegheny 
Co  .  Pa.i 


15 

80 

91 
o 


Philadelphia 

and 
Environs. 


19 

40 

84 

8 


*The  numbers  for  the  I'nited  States  are  only  approximate,  as  there  is  no  reco^iii/cd 
catalof^ue  of  the  mollusks  of  this  region. 

t  "The  Shell-bearinR  Mollusca  of  Michigan,"  by  Bryant  Walker.  The  Naiitihis.  \'o\.  \I.. 
PP.  13-  3i«  4^1  63,  135.  In  all  these  tables,  some  species  and  varieties  considered  distinct  by 
the  authors  are  here  considered  synonyms,  the  better  to  compare  with  tlie  present  list. 

t  "Land  and  Fresh-Water  Shells  of  Allegheny  County,  Pa.,"  by  S.  H.  Stupakoft.  The 
Nautilus,  Vol.  VII.,  p.  135;  Vol.  VIII..  p.  116. 

II  "  Mollusk  Fauna  of  Philadelphia  and  Environs,"  by  Morris  Shuck.  The  Nautilus, 
Vol.  VIII.,  p.  133- 
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5.    COMPARISON    OF    GENERA. 


In  this  table  all  the  species  of  each  genus  found  within  the 
two  limits  are  given. 


GROUP. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
82. 
83. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 


Anodonta . . . 
Margaritana 
Unio 


Sphaerium 

Pisidium 

Pleurocera  

Gonigbasis  (Elimia) 

Anculosa 

Pomatiopsis 

Somatogyrus 

Amnicola 

Cincinnatia 

Campeloma  (Melantho) 

Vivipara  

Lioplax 

Valvata 

Bythinella 

Bythinia 

Ancy  lus 

Segmentina 

Planorbis 

Physa 

Aplexa 

Lymnaea 

Carychium 

Succinea 

Vertigo 

Pupa 

Ferussacia  (Cionella) 

Punctum 

Strobilops  (Strobila) 

Circinaria  (Macrocyclis) 

Vitrea  (Hyalina) 

Omphalina  (Zonites) 

GastrodoDta  (Zonites) 

Conulus  (Hyalina). . » 

Helicodiscus 

Pyramidula  (Patula) 

Polygyra  (Stenotrema,  Mesodon,  etc.) 

Vallonia 

Limax , 

Pbilomycus  (Tebennophorus) , 

Testacella 


Total 


Chicago. 


3 

10 

24 

9 

4 

4 
o 


2 
2 
2 
2 
4 
1 


2 
1 
1 
3 
1 
7 
2 
1 

11 
2 
3 
1 
9 
1 
1 
1 
1 
4 
1 
4 
1 
1 
3 

14 
3 
3 
1 
1 


153 


Cincinnati, 
Ohio.* 


3 
13 
67 
8 
1 
5 
3 
2 
1 
2 


1 
4 


1 
1 


9 

1 

5 
2 


4 
1 
5 
2 
7 
1 
1 
1 
1 
4 
3 
7 
1 
1 
4 
18 
2 
3 
1 
0 


189 


*"  Catalogue  of  Land  and  Fresh- Water  Shells  Found  in  the  Vicinity  of  Cincinnati,  Pre- 
pared for  the  Use  of  Beginners,"  by  George  W.  Harper,  A.  M.  Journal  Cin.  Soc.  Nat.  Hist., 
Vol.  Vni.,p.  89. 
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IX.     ANATOMY  OF   THE  SHELL. 

For  the  benefit  of  those  who  may  not  be  familiar  with  the 
different  parts  of  the  shell,  but  who  may  desire  such  a  knowl- 
edge to  aid  them  in  understanding  the  relation  of  the  terms 
used  in  this  report  to  the  objects,  the  following  brief  discussion 
of  the  external  anatomy  is  presented:* 

The  pelecypods  (or  lamellibranchiates)  are  characterized 
(so  far  as  the  area  under  consideration  is  concerned)  by  pro- 
counced  bilateral  symmetry.  Two  mantle-lobes  form  the  sides 
of  the  mollusk,  and  secrete  the  two  flattened,  subconical  shells. 
These  two  mantle-lobes  are  prolonged  into  tubular  siphons. 
The  two  valves  are  connected  dorsally  by  a  firm  ligaitient,  and 
the  dorsal  portion  of  the  shell  is  specialized  into  teeth  and 
sockets.  Two  large  adductor  muscles  close  the  shell;  these 
muscles  are  plainly  indicated  on  the  interior  of  the  shell  by  the 
scars  which  they  leave.  The  exterior  of  the  shell  is  always  cov- 
ered with  a  thick  epidermis. 

In  a  specimen  of  Unio  luteolus  (Plate  I.)  we  will  notice  the 
following  characters:  The  anterior  end  (A)  short  and  rounded, 
the  posterior  end  (P)  long  and  quadrate,  the  ventral  margin  (V) 
sharp,  and  the  dorsal  margin  (D)  rounded;  the  ligament  (1), 
which  holds  the  valves  together;  the  lines  of  growth  (Ig),  which 
mark  resting  stages  in  the  growth  of  the  shell;  the  lunule  (lu), 
a  portion  of  the  hinge  just  above  the  teeth,  and  the  umbo  (u), 
(plural  umbones),  the  nucleus  (protoconch),  or  first  part  of  the 
shell;  this  will  be  seen  to  be  wrinkled  and  corrugated.  The 
whole  shell  viewed  from  above  (middle  figure  in  plate)  shows 
an  elongated  outline,  with  the  ligament  (1),  lunule  (lu),  and  um- 
bones (u)  in  the  center;  the  latter  are  frequently  called  the 
beaks. 

On  the  interior  of  the  shell  we  notice  the  following  charac- 
ters (lower  figure):  The  long,  external  ligament  which  binds 
the  valves  tightly  together,  just  above  the  lateral  teeth  (It);  this 
ligament  acts  as  a  spring  to  force  the  valves  apart,  the  opposite 
from  the  muscles  which  pull  them  together.  It  is  very  brittle 
in  the  dried  shell,  but  in  the  living  animal  is  tough  and  firm. 
Beneath  the  ligament  the  two  lateral  teeth  (It)  are  seen,  two 
long,  ridge-like  processes;  in  the  right  valve  there  is  but  one 
lateral  tooth,  which  fits  in  between  the  two  in  the  left  valve.  In 
front  of  these  are  placed  the  cardinal  teeth  (ct),  two  in  number, 

♦In  prepaririR  this  topic  the  writer  has  made  frequent  use  of  Tryon's  Structural  and  Sys- 
tematic ConcholoRy,  Vol.  I.,  to  which  he  would  acknowledge  his  indebtedness. 
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which  interlock  with  a  single  tooth  in  the  right  valve.  These 
teeth  are  pyramidal  in  form.  The  lateral  and  cardinal  teeth 
form  the  hinge,  which  with  the  ligament  serve  to  guide  the  two 
shells  in  opening  and  closing.  Above  the  cardinal  teeth  the 
umbo  (u)  is  seen.  At  either  end  of  the  shell  there  is  a  scar 
which  represents  the  basis  of  attachment  of  the  anterior  (a) 
and  posterior  (b)  adductor  muscles.  A  second  smaller  scar  is 
seen  posterior  to  the  former,  and  is  known  as  the  anterior  foot 
retractor  muscle  scar  (c).  Above  the  posterior  adductor  mus- 
cle scar  there  is  a  small  scar  which  represents  the  attachment 
of  the  posterior  foot  retractor  muscle  (e).  These  scars  are  also 
known  technically  as  cicatrices  (singular  cicatrix).  In  the  cav- 
ity of  the  beaks  are  situated  a  number  of  small  scars,  the  dorsal 
muscle   scars,  which    represent  the  attachments  of  the  small 


^»  — —      B^^^^^m    1         vw, 


Fig.  2. 

Diagram  of  a  section  of  Unio,  showing  method  of  opening  and  closing  the 
valves.  I.,  ligament;  II..  III.,  the  umbones;  IV.,  V..  lateral  teeth  in  the  left 
valve;  VI..  lateral  tooth  in  the  right  valve;  VII.,  VIII.,  left  and  right  valves 
of  shell;  IX.,  adductor  muscle;  X.,  XL.  ventral  surface  of  shell,  or  long  arms 
of  the  lever.     (After  Lankester.) 

muscles  which  hold  the  umbonal  and  dorsal  part  of  the  animal 
to  the  shell;  they  are  numerous  and  deeply  impressed. 

«  As  before  remarked,  the  mantle  or  pallium  secretes  the  shell 
substance  (carbonate  of  lime);  the  edge  of  the  pallium  deposits 
new  shell  matter  and  adds  to  the  size  of  the  mollusk.  It  is 
firmly  attached  to  the  shell  along  a  line  which  runs  from  the 
posterior  to  the  anterior  muscle  scar,  about  half  an^  inch  from 
the  ventral  margin.  This  attachment  is  called  the  pallial  line 
(pi)  or  pallial  cicatrix. 

The  method  of  opening  and  closing  the  shell  may  best  be 
represented  by  the  accompanying  diagram  (Fig.  2,  after  Lan- 
kester) which  is  a  transverse  section  of  Unio,  cutting  through 
the  ligament  and  adductor  muscle.  The  two  shells  of  a  pele- 
cypod  form  a  double  lever  with  the  hinge  teeth  (IV.,  V.,  VI.)  as  a 
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fulcrum.  The  ligament  (I.)  acts  upon  the  short  arms  of  the  lever 
(the  umbones,  II.,  III.)  as  a  spring,  tending  to  keep  the  valves 
apart,  or  gaping.  The  adductor  muscle  acts  upon  the  long  arms 
of  the  lever  (X.,  XI.)  and  by  its  contraction  tends  to  keep  the 
valves  together.  It  will  readily  be  seen  that  the  moUusk  is  not 
at  rest  when  the  valves  are  tightly  closed,  for  this  requires  some 
exertion  on  the  part  of  the  animal  to  pull  them  together  and 
overcome  the  spring  of  the  ligament.  The  period  of  rest  is 
when  the  shells  are  slightly  gaping. 

The  study  of  the  structure  of  the  shell  is  of  great  importance 
in  understanding  its  formation  and  relation  to  the  animal.  li 
the  shell  of  a  Unio  be  broken  so  as  to  show  a  fractured  edge,  and 
studied  with  a  powerful  hand  lens,  the  following  structure  will  be 
seen  (Fig.  3):  An  outer  or  epidermal  layer,  composed  of  almost 


Diagram  of  a  section  of  Ibe  shell  oF  Unci 
the  shell  layers.       a,  epidermis;   b,  columnar    layer;   c,  prismalic   or  inner 
layer.     (Original.) 

black  tissue  (a);  a  layer  of  columnar  tissue  (b)  set  at  right 
angles  to  the  epidermal  layer;  and  a  prismatic  layer  (c)  forming 
the  inner  surface  of  the  shell,  and  composed  of  thin  plates  of 
membrane  and  carbonate  of  lime  placed  alternately.  TJie  func- 
tion of  the  epidermis  is  to  protect  the  more  calcareous  portion 
from  erosion  by  the  carbon  dioxide  (CO^)  in  the  water.  The 
effect  of  this  acid  is  seen  on  the  umbones  of  the  shells  wlit^re 
the  epidermis  is  thin  or  deficient.  In  most  of  the  Unios  tlie 
epidermis  is  green,  olive  green  or  black  in  color,  and  Ireqiiejilly 
rayed.  It  is  formed  by  the  cells  on  the  edge  of  the  manlle. 
Breaks  which  occur  in  the  edges  of  the  shell  are  easily  supplied 
with  tlie  epidermal  covering,  but  when  tliey  occur  in  the  body 
of  the  shell,  as  at  the  upper  third,  no  epidermal  matter  is 
deposited,  but  only  nacreous  matter,  showing  that  it  is  the  mar- 
gin of  the  mantle  which  forms  the  epidermis. 
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In  the  gastropods  (univalves)  or  snails  the  shell  is  in  but  one 
piece  and  is  in  the  form  of  a  spiral,  except  in  Ancylus  and 
Limax.  In  a  specimen  of  Polygyra  atbolabris  the  following 
characters  will  be  noticed  (Fig.  4):  The  evenly  wound,  closely 


PoLycvRA  ALBOLABMS  showiDg  parls  ol  sbell  (alter  BiDaey,  L  and  F-W. 
Sb;  Figs.  337,  239).  a  apex  ap  aperiure  d  denticle;  Iw,  last  whorl:  p, 
peristome:  pw.  parietal  wall    a  suture    sp  spire;  u,  umbilicus. 

coiled  whorls;  the  small,  light  horn  colored  apex  (a);  the  deeply 
impressed  sutures  (s);  the  large  and  swollen  last  whorl  (Iw);  the 
wide  aperture  (ap);  the  white,  reflected  peristome  (p)  and  the 
umbilicus  (u)  which  is  wide  and  deep  in  the  young  shell,  but 
covered  by  the  reflected  peristome  in  the  adult.  The  shell  is 
also  seen  to  be  covered  with  rather  coarse  growth  lines  and  also 
fine  lines  running  parallel  to  the  whorls.  The  parietal  wall 
{pw)  is  covered  with  a  spreading  callus  and  has  frequently  a 
well-developed  tooth  or  denticle  upon  it,  situated  near  the  upper 
part  of  the  reflected  peristome.  In  the  gastropods,  as  in  the 
pelecypods,  the  shell  is  a  protection  to  the  soft  parts  of  the 
animal,  which  is  attached  to  it  only  by  the  columella  muscle. 
The  structure  of  the  shell  substance  is  essentially  the  same  as 
that  described  under  the  pelecypoda,  except  that  the  inner  layer 
is  not  nacreous,  and  the  outer  layer,  or  epidermis,  is  not  so 
heavy,  except  in  some  of  the  fresh-water  forms. 

As  in  the  pelecypods,  the  shell  is  secreted  by  the  mantle 
and  conforms  closely  to  the  shape  of  that  organ.  The  spiral 
shells  are  nearly  mathematically  correct,  as  much  so  as  a  living 
body  can  be.     Most  gastropods,  excepting  Pulmonata,  are  pro- 
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vided  with  an  operculum  which  is  situated  on  the  posterior 
dorsal  portion  of  the  foot,  and  is  secreted  by  a  portion  of  the 
skin  known  as  the  opercular  mantle.  The  operculum  is  horny 
in  the  fresh-water  shells  and  is  used  to  close  the  aperture  of  the 
shell  when  the  animal  withdraws.  The  shell  is,  with  but  few 
exceptions  (Limax)  external  and  capable' of  holding  the  entire 
animal  within  it.  The  epidermis  in  most  fresh-water  gastro- 
pods is  thick  and  heavy  and  protects  the  shell  from  the  erosive 
agency  of  the  carbon  dioxide.  The  effect  of  such  erosion  is 
seen  in  the  truncation  of  the  spire  of  such  mollusks  as  Elimia, 
Pleurocera  and  Campeloma.  Land  mollusks  are  not  so  much 
affected  by  this  gas.  In  Limnaea  and  other  shells  with  long 
spires,  the  parts  of  the  shell  appear  a  trifle  different,  although 
the  names  applied  are  the  same.  These  are  sufficiently  shown 
in  the  cut  (Fig.  5)  and  need  not  be  dwelt  upon. 


Fig.  5. 

LiMNiEA,  showing  different  parts  of  shell,  a,  apex;  sp,  spire;  s,  suture; 
ap,  aperture ;  p,  peristome  ;  c,  columella ;  Iw,  last  whorl ;  u.  umbilical 
region. 

The  external  appearance  of  the  animal  presents  the  follow- 
ing characters  (Fig.  6):  The  body  is  long  and  narrow  and  is 
differentiated  into  a  head  (h),  tail,  foot  (f)  and  back,  the  latter 
covered  with  glandular  tubercles  arranged  longitudinally.  The 
head  is  connected  with  the  body  by  a  broad  neck  (n),  and  sup- 
ports two  eye-peduncles  (ep),  which  bear  at  their  extremities 
black,  rounded  eyes  (e).  Beneath  the  eye-peduncles  are  two 
short,  blunt  tentacles  (t).  The  mouth  is  situated  on  the  under 
side  of  the  head  in  the  middle  line.  The  anal  aperture  is  sit- 
uated just  ab6ve  the  mouth,  a  little  to  the  right  and  a  trifle  to 
the  rear. 

The  radula  has  now  become  such  a  factor  in  the  study  of 

•  the  Mollusca  that  a  knowledge  of  its  characters  is  quite  essential. 

As  this  organ  is  described  for  nearly  all  the  gastropods  cited  in 
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this  report,  a  brief  discussion  of  the  several  parts  of  the  teeth  is 
here  presented. 

The  buecal-body  is  placed  either  at  the  end  of  a  rostrum  or 
in  the  body  of  the  head;  in  the  former  it  is  nonretractile.      The 


PoLVOVRA  ALBOLABRls.  sbowLDg  parts  of  Bnimil.  (After  Binney,  L.  and 
F-W,  Sh.,  fig.  230.)  e,  eye;  ep.  eye-pedUDcles;  f,  foot;  h,  bead;  □,  neck:  sb, 
shell;  t.  (CDtacles. 

odontophore  (or  radula)  is  formed  in  the  radula  sac  (Fig.  7,  18), 
where  it  is  pushed  forward  as  needed.  Anteriorly  the  ventral 
portion  of  the  pharynx  forms  a  stout  cartilage  (5)  which  is  pro- 
vided with  protractor  (6)  and  retractor  (7)  muscles,  by  which 
the  cartilage  is  moved   backward  and  forward.      The   radula 


Fig.  7, 


Buccal  organs  of  Helix  (Guides  for  Science  Teaching,  Bosl.  Soc.  Nat. 
Hist.,  VI.,  fig.  2U).  I.  ixsopbagus;  2.  radula:  3,  core  of  radula;  if  new 
teetb  toiming;  5.  carlilaginons  subsiance  beneatb  ibe  radula,  serving  for 
port  and  tor  the  aiiachment  of  muscles;  G.  posterior  cartilage  mus< 
7,  antErior  cartilage  muscles;  8,  cartilage  bearing  jaw;  9.  jaw;  10,  o 
surface  of  mouth;  11,  upper  lip;  12.  lower  lip;  18,  under  surface  ol 
14.  orifice  of  mucous  glands;  IS.  mucous  glaads:  16,  month:  17,  cells 
lining  under  surface  of  radula;    18,  radula  sac. 

(2)  rests  upon  this  cartilage,  being  strongly  fastened  at  the  an- 
terior end,  and  is  brought  down  between  the  two  fleshy  lips 
(11,  12)  and  there  exerts  a  backward  and  forward  movement, 
rasping  off  with  its  sharp  teeth  particles  of  food  as  they  are 
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prcffised  against  the  top  of  the  mouth.  The  horoy  jaws  serve  to 
cut  the  food  into  small  pieces  for  the  radula  to  act  upon.  The 
chitinouB  radula  is  constantly  growing  forward  from* the  core  or 
diverticulum  (ii)  in  the  same  manner  that  the  human  finger  nail 
grows  upon  its  bed,  and  ceases  to  grow  as  the  anterior  end  is 
reached.  As  fast  as  the  front  end  wears  out  from  use  it  is 
replaced  by  fresh  material  from  the  core.  A  layer  of  cells  lines 
the  under  surface  of  the  radula  which  carries  the  latter  forward. 
The  radula  is  a  belt  of  chitinous,  transparent,  yellowish  or 
colorless  material,  and  its  upper  surface  is  beset  with  a  large 
number  of  siliceous  teeth,  arranged  in  parallel  rows  (Fig.  8). 


Fig.  8. 


Two  complete  rows  of  teeth  on  the  left  side  of  a  membrane  of  Polygyra 
TRiOBNTATA  Say  (Binney  &  Bland,  L.  and  F-W.  Sh..  fig.  220). 

The  portion  of  the  radula  nearest  the  mouth  (anterior)  is  the 
most  developed,  and  at  the  same  time  the  most  worn,  while  the 
posterior  portion,  or  that  part  nearest  the  radula  sac,  is  the  least 
developed.  The  radula  is  usually  divided  into  five  longitudinal 
rows,  each  row  differing  from  the  one  next  to  it.  Thus  we  have  a 
central  row,  on  each  side  of  this  a  lateral  row,  and  on  each  side 
of   this    a   marginal  row  (Fig.  9).      Each   tooth  in   each   row  is 


Diagram  of  teeth  on  the  molluscan  radula.  a.  median;  b,  lateral;  c. 
iincinal  or  marginal.  (Original.)  1.,  base  of  attachment  to  radula;  2.,  re- 
Mected  portion;  8.,  side  cusps;  4..  median  cusps;  5.,  cutting  points  of  side 
cusps;  (i.,  cutting  point  of  median  cusps. 

made  up  of  a  number  of  different  parts  which,  in  their  diversity, 
serve  to  distinguish  the  different  groups  of  mollusks.  Thus  the 
central  tooth  has  a  strong,  quadrate  base  of  attachment  (1  )  to 
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the  radular  belt;  the  rest  of  the  tooth  is  reflected  (2)  and  pro- 
vided with  three  cusps,  a  median  (4)  and  two  lateral  (3),  and 
each  cusp  ha^  a  cutting  point  (5,  6).  The  lateral  and  marginal 
teeth  maybe  divided  in  the  same  manner  into  cusps  and  cutting 
points  (b,  c).  The  lingual  teeth  of  all  pulmonate  moUusks  are 
divisible  into  two  types  (1),  the  quadrate  (a)  and  (2)  the  acule- 
ate (c).  The  latter  has  no  reflected  portion,  but  a  single  thorn- 
shaped  cutting  point  arises  from  its  sole- shaped  base  of  attach- 
ment (Fig.  9,  c,  1,  6).* 


*Those  who  desire  a  detailed  account  of  the  anatomy  of  the  Moltusca  may  consult  the 
following  works: 

Bronn  and  Keferstein:  Klassen  und  Ordnungen  der  Weichthiere. 
Tryon:  Structural  and  Systematic  Conchology. 
L&nkester:  Zo5logical  Articles. 
Fischer:  Manual  de  Conchyliologie. 
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DESCRIPTION  OF  SPECIES. 

Note. — The  writer  has  not  been  able  to  make  a  satisfactory  key  to  the 
genera  for  the  reason  that  a  number  are  founded  upon  anatomical  characters. 

KBY    TO   FAMILIES   IN   THIS   REPORT. 

A.  Shell  bivalve. 

a.  Shell  large,  pearly,  lateral  teeth  placed  posterior  of  car- 

dinal teeth Unionida 

b.  Shell  small,  not  pearly,  lateral  teeth  placed  both  anterior 

and  posterior  of  cardinal  teeth Sphicriidic 

B.  Shell  univalve.  • 

a.  Inhabiting  land  and  breathing  air;  tentacles  invertible 

and  eyes  at  their  tips. 

1.  Shell  heliciform,  smooth,  shining. 

*Shell  flat,  concave,  smooth  and  shining,  but 
not  vitreous,  umbilicus  very  wide  and  deep 
". CircinariidiC 

^^Shell  flat  to  orbicular,  smooth,  shining  and 

vitreous,  umbilicus  generally  narrow Zonitidcc 

2.  Shell  heliciform,  dull,  generally  coarsely  ribbed. 

*£dge  of  aperture  simple,  sharp Endodontidte 

**Edge  of  aperture  reflected Helicida: 

3.  Shells  small,  elongated  aperture  about  one-third 

of  length. 

*Aperture  with  teeth  or  foldsf Fupida- 

**Aperture  without  teeth AchatinidiC 

4.  Shell  large,  oval,  aperture  two-thirds  of  length.  .Succitwidu 

5.  Animal  without  external  shell. 

*Mantle  covering  only  pulmonary  cavity,  shell 

internal Liiunc  :d,r 

**Mantle  covering  entire  body,  no  shell PhilomyiidiC 

6.  Animal  with  small,  ear  shaped  shell  placed  at 

the  posterior  end  of  the  body Ti'stacr/Iidu- 

b.  Inhabiting  land;  tentacles  contractile,  but  not  invertible; 

eyes  placed  at  their  bases. 

1.     Shell  small  columella  with  a  fold,  and  parietal 

wall  with  one  or  two  denticles Auriiulid.r 

c.  Inhabiting  fresh  water,  but  coming  to  the  surface  for  air, 

which  is  necessary  for  respiration. 

1.  Shell  dextral;  in  one  genus  patelliform /./;//;/.</(/,< 

2.  Shell  sinistral Physid.c 

d.  Inhabiting  and  breathing  in  fresh  water;  does  not  come 

to  the  surface  for  air. 

1.     Shell  large,  spire  very  long  and  pointed;  aper- 
ture about  one-third  of  length Plfuroierid,<- 

tExcepting  Pupa/aliax,  which  has  no  teeth. 
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2.     Shell  large,   globose;    spire  short  aod  obtuse; 

aperture  and  spire  about  equal  in  length Viviparidip 

8.     Shell  small,  variable  in  form. 

1.  Shell  globose  or  elongated AmnicoUdct 

2.  Shell  flat  and  discoidal Valvatida 

A.    CLASS  PELECYPODA. 

<< Aquatic,  bilaterally  symmetrical,  acephalous  mollusks,  pro- 
tected by  a  pair  of  shelly  valves  secreted  by  the  lateral  portions 
of  the  mantle,  connected  by  a  ligament,  and  moved  by  the  con- 
traction of  muscles  which  connect  the  inner  faces  of  the  valves; 
feeding  by  ciliary  action  and  destitute  of  a  radula  or  jaw;  breath- 
ing by  lateral  gills,  the  type  of  which  is  a  midrib  or  stem,  with  a 
row  of  transversely  oriented  leaflets  or  filaments  depending  from 
each  side  of  the  stem,  single,  or  mutually  combined  to  form  a 
direct  or  reflected  plate;  imperfectly  sensible  to  light  and  rarely 


Fig.  9  A. 

Diagram  showing  position  of  Unio  while  ploughing  its  way  through  the 
bottom  of  a  lake  or  river.     (After  Morse.)     cl,  cloacal  siphon;  br,  branchial 

siphon;   f ,  foot;  s,   shell;  b,  surface  of  mud  at  bottom.      '<^ direction  in 

which  the  animal  is  moving.     - — >^ ,  currents  of  water  to  and  from  the  gills. 

provided  with  peripheral  visual  organs;  possessing  olfactory 
organs  (osphradia),  auditory  and  equilibrating  organs  (otocysts), 
tactile  papillae  and  a  nervous  system  composed  of  (usually 
three  principal  pairs  of)  ganglia  united  by  nerves,  but  without  a 
pedovisceral  commissure;  provided  with  an  extensive  tactile  or 
locomotor  organ  (Joot);  a  closed,  though  partly  lacunary,  circu- 
latory system,  containing  (usually  colorless)  haemolymph,  and 
operated  by  a  single  or  paired  cardiac  ventricle  and  two  auri- 
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cles;  a  more  or  less  convoluted  intestinal  canal,  with  its  oral 
and  anal  extremities  at  opposite  ends  of  the  body;  a  stomach; 
paired  nephridia,  connected  with  the  pericardium,  and  discharg- 
ing independently  of  the  rectum;  reproducing  without  copula- 
tion, by  eggs  and  spermatozoa;  monoecious  or  dioecious;  devel- 
opment external  to  the  ovary;  the  post-larval  young  protected 
by  a  prodissoconch,  and  sometimes  exhibiting  a  nepionic  stage; 
with  a  distribution  in  geological  time  from  the  Cambrian  to  the 
present  day. "     (Dall.  *) 

Fig.  OA  shows  the  position  of  a  fresh- water  pelecypod  in 
life,  while  ploughing  its  way  through  sandy  or  muddy  bottoms. 


ORDER  PRIONODBSMACBA. 

"  Pelecypods  having  the  lobes  of  the  mantle  generally  sep- 
arated, or,  when  caught  together,  with  imperfectly  developed 
siphons;  the  soft  parts  in  general,  diversely  specialized  for  par- 
ticular environments;  the  shell  structure  nacreous  and  prismatic, 
rarely  porcellanous;  the  dorsal  area  amphidetic  or  obscure, 
rarely  divided  into  lunule  and  escutcheon,  and  when  so  divided 
having  an  amphidetic  ligament;  ligament  variable,  rarely  opistho- 
detic;  armature  of  the  hinge  characterized  by  a  repetition  of 
similar  teeth  upon  the  hinge-line,  or  by  amorphous  schizodont 
dentition;  habits  active,  sessile,  or  nestling,  not  burrowing; 
monoecious  or  dioecious."    (Dall.*) 

Superfamily  Naiadacea. 

**  Shell  of  varied  form,  normally  equivalve,  inequilateral  and 
dimyarian;  rarely  alate;  shell  substance  nacreous  and  prismatic, 
with  a  conspicuous  epidermis;  area  obscure  or  amphidetic;  lig- 
ament parivincular,  usually  opisthodetic  and  external;  ventricle 
embracing  the  rectum,  with  anterior  and  posterior  aortas;  gills 
reticulate,  with  direct  and  reflected  laminse,  one  or  both  pairs 
frequently  utilized  as  a  marsupium;  pleural  ganglia  fused  with 
the  cerebral;  otocyst  impervious;  pallial  lobes  usually  free, 
except  for  an  anal  siphon;  the  pallial  line  simple;  foot  nor- 
mally long,  compressed,  keeled,  the  byssus  obsolete;  anal  end 
of  rectum  adherent;  young  usually  with  a  distinct  nepionic 
stage;  station  usually  fluviatile."     (DALLf.) 


♦Trans.  Wagner  Free  Institute  of  Science,  Vol.  IIL,  Part  3,  p.  511,  1895. 

tContr.  to  Tertiary  Fauna  of  Florida,  etc.,  Trans.  Wagn.  Free.  Inst.,  Vol.  III.,  Part  i,  1890 
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FAMILY  UNIONIDiE. 

The  aathor  is  greatly  indebted  to  Mr.  Charles  T.  Simpson,  of  the  United 
States  National  Museum,  Washington,  D.  C,  who  has  revised  the  manuscript 
of  this  family  and  has  made  many  valuable  suggestions  regarding  the  classifi- 
cation and  anatomy  of  the  species  and  genera  of  the  region  covered  by  this 
work.  In  some  groups  Mr.  Simpson  has  not  fully  worked  out  the  anatomy 
and  synonymy.  In  those  cases  where  Mr.  Simpson  has  described  a  genus  or 
section,  or  has  added  notes  regarding  the  anatomy,  his  name  has  been  placed 
in  parenthesis  after  such  description  or  note. 

"  Shell  usually  equivalve  and  inequilateral,  smooth  or  va- 
riously sculptured,  angular  or  rounded,  symphynote  or  nonsym- 
phynote,  covered  with  a  thick  epidermis,  which  may  be  green, 
brown,  yellowish,  black,  rayed,  or  variously  painted;  beaks  usually 
sculptured  with  concentric  ridges,  corrugations,  chevron  shaped 
or  radiacal  patterns,  or  pustules,  often  showing  remains  of  the 
nuclear  shell;  ligament  opisthodetic,  well  developed,  external 
except  when  the  shell  is  symphynote.  Interior  nacreous;  with 
or  without  hinge  teeth,  but  showing  vestiges  of  them  in  every  genus ; 
when  present  always  schizodont  and  arranged  as  cardinals^  laterals 
(pseudocardinals  and  pseudolaterals),  or  both;  adductor  scars 
generally  distinct,  the  anterior  commonly  impressed;  pallial  line 
simple  and  generally  well  marked;  prismatic  border  usually  nar- 
row and  not  conspicuous, 

"  Animal:  Labial  palpi  almost  always  wider  than  longy  having 
the  upper  parts  of  the  posterior  margins  united;  anal  opening  usually 
separated  from  the  superanaL  Mantle  either  free  or  closed  pos- 
teriorly to  form  a  branchial  opening.  Embryo  a  glochidium^  the 
soft  parts  being  inclosed  in  a  pouch  shaped  bivalve  shell,  either 
with  or  without  hooks,  and  borne  in  the  inner  or  outer,  or  in  all 
four  leaves  of  the  branchise,  which  are  modified  to  form  a  mar- 
supiiim."* 

Of  the  1,000  recent  species  of  this  family,  over  one-half 
inhabit  the  rivers  and  lakes  of  the  United  States.  Like  most 
fresh-water  shells,  the  umbones  of  this  group  are  nearly  always 
eroded  by  the  carbonic  acid  gas  (COg)  which  is  dissolved  in  the 
water.  The  Anodontas  are  generally  found  in  still  bodies  of 
water,  on  muddy  bottoms,  while  the  Unios  prefer,  as  a  rule,  the 
bed  of  running  streams.  The  Mississippi  Valley  is  the  metrop- 
olis of  this  interesting  family  of  mollusks,  and  it  is  here  that 
they  are  found  in  their  greatest  development,  beauty  and  variety. 
The  present  area,  with  its  numerous  lakes  and  streams,  affords 
an  excellent  locality  for  this  group  and  the  species  found  are 


*  Simpson,  Classification  of  Pearly  Fresh-water  Mussels,  p.  318. 
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generally  large  and  finely  developed.  The  beautifai  develop- 
ment of  the  shells  is  due,  probably,  to  the  abundance  of  lime  in 
this  region.  Geologically  the  family  dates  back  to  the  Triassic 
Period. 

Pearls  are  frequently  found  in  our  fresh-water  bivalves 
(Unio)  and  are  caused  by  some  irritating  substance  which  be- 
comes lodged  between  the  mantle  and  shell.  These  pearls  are 
similar  in  structure  to  the  shell,  consisting  of  three  layers.  The 
beautiful  iridescence  is  due  to  light  falling  on  the  edges  of 
transparent  plates.  The  nucleus  of  the  pearl  may  be  any  for- 
eign substance,  like  a  grain  of  sand,  piece  of  food  particle  or 
parasitic  worm.  Spherical  pearls  are  frequently  found  loose  in 
the  soft  parts  of  pelecypods,  particularly  in  the  muscles.  The 
pearls  of  our  fresh-water  shells  are  usually  of  but  little  value. 

Parasites  commonly  infest  the  Unionida;,  and  Aspidsgaster 
eonthieola  is  found  in  colonies  in  the  pericardium  of  Unia  and 
Anedonta.  Another  species,  Cotylaspis  insignis,  is  found  in  the 
upper  branchial  cavity  of  Anoiionla.  Unio  may  ftlso  be  consid- 
ered a  scavenger,  since  it  feeds  on  dead  animal  matter  whenever 
it  is  within  reach. 

It  is  Dot  generally  known  that  in  the  North  American 
Unhnida  the  genital  organs  may  be  divided  into  three  groups. 
The  first  group  Includes  such  species  as  ligameHtinui  Lam., 
rectus  Lam.,  alalus  Say,  etc.,  in  which  the  posterior  part  of  the 
outer  branchia  are  used  as  "branchial  uteri."  In  this  group 
the  females  are  readily  distinguished  by  the  dilated  postero- 
ventral  surface,  and  the  uteri  are  filled  with  enibryones  from 
late  summer  to  the  beginning  of  or  even  through  the  winter, 
and  in  the  early  summer  the  embryones  are  discharged.  In  the 
second  group  all  four  branchiae  are  used  throughout  as  oran- 
chial  uteri,  and  there  is  no  striking  differences  between  the 
sexes.  Examples  of  this  group  are  pustuhsus  Lea,  asopus 
Green  and  undulatus  Barnes.  In  this  group,  also,  the  uteri  are 
free  from  embryones  during  the  fall  from  about  August,  and  prob- 
ably all  winter.  During  the  early  summer  the  branchiae  are 
filled  with  embryones  and  are  discharged  some  time  during 
July. 

In  a  third  group,  which  has  plain  oval  to  elongated  shells,  the 
embryos  are  found  in  the  outer  gill  alone,  filling  the  whole  or 
the  greater  part  of  the  length  of  it.  In  this  division  may  be 
placed  the  true  Unios,  the  Anodontas  and  some  smaller  groups. 
Besides  these  three  great  sections  there  are  several  smaller  ones 
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coDtaining  aberrant  forms  which  are  peculiar  to  North  Amer- 
ica.* 

The  embryo  of  Unio  is  called  a  glochidium  (Fig.  10)  and 
as  the  latter  is  frequently  found  in  tJie  gills  of  Anodonta  and 
Unio,  it  may  be  well  to  briefly  outline  the  characters  of  the  larva, 
that  it  may  be  identified  when  seen.  It  is  quite  important  to 
record  the  date  upon  which  specimens  are  seen  with  embryos 
in  the  branchial  uterus,  and  also  whether  the  outer  or  all  four 
gills  are  used  as  a  marsupium.  , 

The  young  of  the  Unionidse  develop  to  a  certain  stage 
called,  as  above,  the  glochidium.  After  fertilization  the  mantle 
and  shell  develop  rapidly,  but  the  digestive  organs  are  not 
developed  until  six  months  or  a  year  afterward.  When  the 
embryo,  or  glochidium,  leaves  the  parent  it  has  the  form  shown 
in  Fig.  10.      It  is  encased   in  an  egg  shell   (e)  in  which  are 


Anterior  view  of  "  Glochidium  "  of  Anodonta,  enclosed  in  the  eggshell. 
XlOO  (W.  K.  Brooks,  Handbook  of  Inv.  ZoOl..  p.  390,  fig.  174).  b,  byssus; 
b^,  byssus  orgaQ;  e.  egfishell;  h,  books,  Is.  left  vaive  of  shell:  on.  posterior 
adductor  muscle:  rs,  tight  valve  of  shell;  s.  seta;;  v,  velum. 

enveloped  the  two  s/ieUs  (Is,  rs)  united  by  a  stout  hinge  which  is 
so  elastic  that  the  two  valves  are  frequently  seen  in  the  same 
plane.  The  ventral  edge  of  the  shell  forms  a  toothed  hook  or 
hooks,  which  are  movable  and  from  which  the  larva  receives  its 
name.  The  valves  of  the  shell  are  lined  by  large  spherical  cells 
from  some  of  which  large  se/iz  (s)  project  into  the  mantle 
cavity.  There  is  a  stout  adductor  muscle  (m)  and  the  space 
between  the  two  sides  of  the  mantle  is  filled  by  a  lor^,  elastic, 
brown,  coiled,  thread-like  byssus  (b)  which  is  formed  in  the  tub- 


■eslins  arlicles  (lo  which 
rhe  i]auli]u9."VDL.  IX. 
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ular  byssus  organ  (bg)  situated  in  the  left  side  of  the  mantle 
between  it  and  the  shell.'*' 

In  this  stage  there  are  no  auditory  organs,  gills  or  velum 
and  the  digestive  cavitjr  is  a  simple  pouch  with  thick  walls  and 
a  single  large  opening.  The  embryo  of  Anodonta  reaches  this 
stage  in  a  few  days  after  fertilization  and  remains  in  this  stage 
without  change  until  the  following  spring,  when  the  parent  dis- 
charges them  through  the  cloacal  siphon  into  the  water.  Here 
the  embryos  attach  themselves  by  the  byssus  to  the  fins  or  gills 
of  small  fishes,  close  the  valve  of  the  shell  onto  the  body  of  the 
fish  by  driving  the  hooks  of  the  ventral  surface  of  the  valves 
into  it.  The  fish  covers  the  larva  with  a  growth  of  epithelial 
cells  and  the  embryo  becomes  encysted.  Here  it  develops 
gills,  oesophagus,  stomach,  intestine,  renal  organs  and  heart,  and 
finally  escapes  from  the  cyst,  falls  to  the  bottom  and  completes 
its  growth,  t 

Ovules  filling  the  entire  outer  gill  of  the  female;  ovisacs 
not  separated  by  a  sulcus.     (Simpson.) 

Genus  ANODONTA  (Brugui^re  Em)  Lamarck,  1799. 

Shell:  Generally  thin,  oval  or  oblong,  inflated,  without  sculp- 
ture, anterior  end  evenly  rounded,  posterior  dorsal  region  ele- 
vated or  developed  into  a  wing  which  meets  the  posterior  end  at 
a  greater  or  less  angle;  epidermis  generally  smooth  and  nearly 
or  quite  destitute  of  rays;  beaks  concentrically  sculptured;  hinge 
line  regularly  curved,  edentulous,  not  incurved  in  front  of  the  beaks\ 
nacre  generally  dull;  muscle  scars  not  impressed.     (Simpson.) 

Animal :  Much  like  that  of  Unio,  but  the  anal  opening  is 
always  destitute  of  papillae;  outer  gill  of  female  when  gravid 
enormously  thickened  and  pad-like.     (Simpson.) 

Distribution:  North  America,  Europe,  Asia  and  North 
Africa,  north  of  the  Desert  of  Sahara. 

KEY    TO    SPECIES    OF    ANODONTA. 

A.     SheU  large. 

1.  Breadth  generally  moderate,  compared  with  length;  color 
dark  green  or  blackish,  more  or  less  distinctly  rayed; 
umbonal  sculpture  very  coarse granJis 


*The  byssus  is  sometimes  retained  after  the  mollusk  is  well  on  its  way  to  maturity  and 
such  an  or^an  has  been  found  in  Unio  ligamentinus  Lam.,  eight  inches  in  length,  the  shell 
being  27  mill.  long.  The  mollusk  was  found  attached  to  a  stone  by  the  byssus.  See  Sterki, 
The  Nautilus.  Vol.  V.,  p.  73. 


tSee  Brooks,  pp.  330-33*. 
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2.  Breadth  generally  great,  compared  with  length;  color 
light  green  or  brownish  horn,  not  generally  distinctly 
rayed;  umbonal  sculpture  fine;  attains  but  two-thirds 

the  size  of  1 ,footiana 

B.     Shell  small. 

1.  Elliptical  or  cylindrical,  umbones  flush  with  the  hinge 
line;  color  greenish,  with  faint  rays;  very  thin  and 
fragile imbecilis 

GROUP  OF  ANODONTA  GRANDIS. 

Shell  large,  inflated;  umbonal  region  swollen  beak;  sculpture 
consisting  of  somewhat  doubly- looped  ridges  which  are  often 
nodulous  at  the  extremities  of  the  loops.     (Simpson.) 

I.    Anodonta  grandis  Say.  pi.  ii.,  pi.  iii.,  fig.  1,  pi.  iv.,  fig.  1. 

Anodonta  grandis  Say,  New  Harmony  Disseminator,  Vol.  II.,  No.  22,  p. 
341,  1829. 

Anodonta  plana  Lea,  Trans.  Amer.  Phil.  Soc.  2d  series,  Vol.  V.,  p.  48,  pi. 

vii.,  fig.  18,  1834. 
Anodonta  decHvis  Conrad,  Amer.    journ.   Sci.   and  Arts,    1st  series.  Vol. 

XXV.,  p.  341,  pi,  i.,  fig.  11,  1834. 
Anodonta  salmonia  Lea,  Trans.  Amer.  Phil.  Soc,  2d  series,  Vol.  VI..  p.  45, 

pi.  xiv.,  fig.  41,  1838. 
Anodonta  decora  Lea,  Trans.  Amer.  Phil.  Soc,  2d  series.  Vol.  VI.,  p.  04, 

pi.  XX.,  fig.  63,  1836. 
Anodonta  gigantea  Lea,  Trans.  Amer.  Phil.  Soc,  2d  series.  Vol.  VI.,  p.  1, 

pi.  i.,   fig.  1,   1838.      (Variety,  including  the  wide  forms  known  as 

plana,  decora,  etc) 
Anodonta  ovata  Lea, Trans.  Amer.  Phil.  Soc,  2d  series.  Vol.  VI.,  p.  2,  pi. 

ii.,  fig.  2,  1838. 

Anodonta  harpethensis  Lea,  Trans.  Amer.  Phil.  Soc,  2d  series.  Vol.  VIII., 

p.  224,  pi.  xix.,  fig.  42,  1840. 
Anodonta  inornata  Anthony,  American  Journal  of   Conchology,  Vol.  II., 

p.  145,  1866.     Teste  Lea.* 

Shell:  When  adult,  rather  solid;  when  young,  thin  and  frag- 
ile; elliptical,  more  or  less  inflated,  well  rounded  before  and 
triangular  behind,  the  point  of  the  triangle  rounded;  dorsal 
margin  straight  in  the  young  but  slightly  curved  in  the  adult, 
ventral  margin  generally  straight,  but  sometimes  very  much 
rounded,  posterior  margin  forming  an  ellipse  in  the  male  and  a 
ram  shape  in  the  female;  surface  strongly  marked  by  growth 
lines,  which  become  elevated  ridges  as  the  shell  increases  in 
age;  umbones  not  much  elevated  (generally),  of  a  greenish 
golden  or  bronze  color  in  the  young,  but  becoming  dark  brown- 
ish or  greenish  with  age,  frequently  eroded,  and  marked  by  five 


*Some  of  the  synonymy  adopted  for  the  Unionidae  is  taken  from  Prof.  Call's  work  on 
Arkansas  Unionidae  in  Trans.  Acad.  Sci.,  St.  Louis,  Vol.  VII.,  No.  i,  1895. 
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Strong,  elevated,  wavy  wrinkles,  which  are  arranged  in  two  par- 
allel rows,  forming  a  double  loop;  ligament  strong,  dark  horn 
color;  epidermis  variable  in  color,  in  the  youiig  it  may  be  light 
greenish  with  faint  indications  of  rays  (sometimes  stronger), 
while  in  the  adult  it  is  dark  green,  blackish  or  (rarely)  reddish, 
with  very  faint  diverging  rays;  umbonal  slope  rounded;  hinge 
line  slightly  curved,  a  trifle  thickened;  adductor  muscle  scars 
and  pallial  line  distinct  but  not  impressed,  iridescent;  protractor 
pedis  muscle  scar  distinct;  dorsal  muscle  scars  situated  on  the 
anterior  face  of  the  cavity  of  the  beaks,  deeply  impressed  and 
strongly  striate;  cavity  of  the  beaks  shallow,  inflated;  nacre 
silvery  white  in  the  young,  but  changing  to  purple  in  old  speci- 
mens; iridescent. 

Length.  128.00;   height,  71.00;  breadth.  63.00  mill.    ^  (  0297).* 
128.00;        •'       74.00;        ••;      56.00    *•       (J  (  0528). 


II 
It 
11 
11 
It 


96.00;  ••  48.00;  "  42.00  '•  c?  (  ^528). 

75.00;  ••  48.00;  "  29.60  ••  (J  (  9842). 

116.00;  •'  67.00;  ••  45.60  "  9  (  8419). 

76.00;  ••  46.00;  ••  29.00  ••  —(12417). 


Animal:  Generally  pinkish  white,  sometimes  yellowish, 
spotted  with  blackish  dots  about  the  abdomen;  liver  brown; 
gills  yellowish  white;  tentacular  portion  of  mantle  dark  brown- 
ish black;  labial  palpi  yellowish  brown,  not  large,  tongue- 
shaped,  united  only  for  a  short  distance  along  the  dorsal 
margin;  gills  {cienidia)  large,  the  outer  one  smaller  than  the 
inner,  united  above  throughout  their  entire  length,  rounded 
anteriorly  and  posteriorly;  adductor  muscles  large  and  power- 
ful; mantle  transparent,  somewhat  vitreous;  branchial  and 
cloacal  siphons  large,  the  former  lined  with  numerous  dark 
brownish  black  tentacles,  the  latter  plain.  The  pericardium, 
containing  the  heart,  is  situated  somewhat  toward  the  posterior 
end,  and  the  pulsations  are  somewhat  peculiar  in  some  of  the 
specimens  examined;  there  is  first  a  short,  quick  pulsation,  fol- 
lowed immediately  by  a  long,  slow  pulsation;  the  writer  counted 
thirteen  short  and  thirteen  long  pulsations,  twenty-six  in  all. 
In  several  other  specimens  fifteen  regular  pulsations  were 
counted.     The  latter  is  probably  normal. 

A  curious  little  parasite  belonging  to  the  genus  Diplodontus 
(family  Hydrachnidae)  infests  the  mantle  cavity  of  this  species. 


*In  measuring  the  pelecypods  in  this  report  the  distance  from  the  anterior  to  the  posterior 
is  called  length,  that  from  umbonet  to  ventral  border,  height,  and  the  diameter  between 
the  valves  at  their  widest  part,  breadth.  This  differs  from  Dr.  Lea's  metliod,  he  calling  the 
present  height  the  length. 
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As  many  as  half  a  dozen  individuals  have  been  found  in  a  single 
Anodonta,      (9668.) 

Distribution:     Western  New  York,  west  to  Arkansas;  Brit- 
ish America  south  to  Texas. 

Geological  distribution:     Pleistocene. 

Habitat:  In  lakes  and  rivers  where  there  is  little  or  no 
current.     Prefers  a  muddy  bed. 

Remarks:  The  above  description  is  drawn  from  a  collec- 
tion of  over  a  hundred  specimens  from  various  localities.  It  is 
a  very  variable  species,  particularly  in  its  corpulency,  but  may 
be  distinguished  from  all  other  species  found  in  this  region  by 
its  large  size  and  general  dark  green  or  black  color.  The 
peculiar  undulate  character  of  the  umbones  will  also  distinguish 
it  from  related  species.  This  mud  loving  species  is  frequently 
found  buried  in  the  mud  to  the  depth  of  eight  inches  or  more. 
The  young  are  somewhat  alaf^,  but  lose  this  character  as  they 
mature.  The  rays  are  very  variable;  sometimes  in  the  young 
shell  they  are  very  strong,  grass  green  in  color  over  a  yellowish 
green  background,  and  again  appearing  very  faint  on  a  dark 
green  background.  The  specimens  found  in  the  northern  re- 
gion show  more  diversity  of  form  than  do  those  from  the  south- 
ern and  western  regions.  In  the  former  region  the  variation  is 
from  long  and  narrow  to  short  and  stumpy,  in  this  respect  ap- 
proaching A,  footiana. 

4  On  October  26,  1897,  while  the  south  pond  in  Lincoln  Park 
was  being  cleaned,  a  colony  of  this  species  was  found  which 
surpassed  anything  hitherto  found  in  the  area  in  size  and  per- 
fection. The  epidermis  was  bright  grass  green,  with  fine, 
darker  rays;  the  umbonal  region  was  of  a  purplish  or  pink  color, 
which  in  some  examples  reached  far  down  the  shell.  The  lines 
of  growth  on  the  larger  specimens  were  very  coarse  and  wrinkled 
about  the  margins  of  the  shell.  The  larger  specimens  meas- 
ured as  follows: 


Length, 

171.00 

;  height. 

98.00 

breadth 

,  68.00  mill. 

1 1 

167.00 

100.00 

65.00     •• 

1 1 

165.00 

96.00 

62.00     •• 

1 1 

156.00; 

95.00. 

59.00     •• 

•  1 

130.00; 

75.00 

54.00     •• 

1 1 

137.00 

71.00 

54.00     •• 

1 1 

147.00 

89.00 

58.00     •• 

1 1 

152.00 

78.00 

58.00     •• 

The  specimens  were  found  in  a  black,  sticky  mud,  and  were 
buried  a  foot  beneath  the  surface. 
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A  Urge  Dumber  of  speciinens  were  dissected  to  sscertaia  if 
any  tangible  difierences  could  be  found  in  the  shell  between  the 
sexes,  but  with  a  decided  negative  result.  No  differences  could 
be  found,  excepting  that  the  females  were  generally  larger.  A 
male  and  female  of  equal  size  gave  the  following  measurements: 

LanETth,  108.00:  boisfat.  67.00;  width,  60.00  mill.  ^ 
108.00;      ■'       «.00;      "      48.00     ■■     ? 

In  all  the  females  the  outer  branchium  only  was  used  as  a 

marsupium  and  this  was  of  a  dark  brown   color,  very  much 

swollen  and  so  heavy  that  the  least  touch  caused  It  to  rupture. 

*    The  glochidia  were  fully  developed  and  very  active,  and  seemed 

ready  to  be  discharged  into  the  water. 

a.    Anodonta  footiam  L«a,  pi.  fii.,  Sat.  8,  8,  4;  pi.  ir.,  6g.  8;  pi.  viii., 

flg.6. 

Anodetita  feotuma  Lka,  Ttuu.  Amsr.  Pbil.  SoG.,  Sd  Mria.  Vol.  VIII.,  p. 
3S6.pl.  IX.,  fig.  4,  1848.  « 

Atadonta  tmrryattana  Lba,  1.  c,  Vol.  VIII.,  p.  280,  pi.  sx.,  fig.  4S,  1813. 

AnodomUi  afaHna  Autboky,  Amer.  Joam.  dt  Conch.,  Vol.  I.,  p.  139,  pi. 
xiv.,  fig.  S,  1889. 

Antdcnta  luiangulata  Aktboht,  Amer.  Jonm.  of  Conch.,  Vol.  I.,  p.  IBS, 
pi.  siii.  fig.  I,  1805. 

Antdftaa  MtNtilH  AMTnoKV,  Amer.  Jonni.  of  Conch.,  Vol.  II.,  p.  144,  pi. 
vi.,  fig,  1,  1666. 

Shell:  Thinner  than  A.  grandis,  much  inflated,  suboblong 
rounded  before  and  triangular  behind,  the  apex  of  the  triangle 
truncated;  dorsal  margin  straight;  ventral  margin  straight  or 
slightly  rounded;  posterior  margin  elliptical  in  the  male  and 
plough  shaped  in  the  female;  surface  marked  with  growth  lines 
as  in  grandis;  umbones  not  much  elevated,  light  yellowish  green 
in  color,  but  generally  eroded  and  pearly,  and  marked  by  four 
distinct,  elevated,  wavy  wrinkles,  arranged  as  in  grandis,  but 
very  much  finer;  sometimes  there  is  a  fifth,  very  faint  ridge; 
ligament  strong,  dark  horn  color;  epidermis  generally  light 
greenish  straw  colored,  varying  to  straw  colored,  horn  or  reddish^ 
and  generally  without  rays  of  any  kind  (sometimes  very  faintly 
raj'ed);  umbonal  slope  very  much  rounded,  owing  to  the  greatly 
inflated  umbonal  region;  hinge  line  very  slightly  curved,  a  trifle 
thickened;  adductor  muscle  scars,  protractor  pedis  muscle  scar 
and  pallial  line  distinct  but  not  impressed;  dorsal  muscle  scars 
as  in  grandis,  small,  slightly  impressed;  cavity  of  the  beaks  deep, 
inflated;  nacre  silvery  white,  iridescent,  sometimes  light  mauve 
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or  salmon  colored.     In  some  specimens  the  hinge  line  and  edge 
of  valve  are  mauve  while  the  interior  is  salmon  colored. 


Length,  100.00;  height.  63.00 

99.00;  ••        55.00 

87.00;  ••        48.00 

51.00;  ••        82.00 


breadth,  55.00  mill.  (^  (7165). 

41.00     •'  (^(9299). 

31.50     ••  9  (1698). 

21.50     ••  —  (9844)  Juvenile. 


Animal:     Not  differing  essentially  from  Anodonta  grandis. 

Distribution:  Northern  part  of  the  United  States  and  Can- 
ada. A  species  of  the  St.  Lawrence  drainage,  but  sometimes 
found  in  the  Mississippi  drainage. 

Geological  distribution:  Pleistocene. 

Habitat:  Similar  to  that  of  -<4.  grandis. 

Remarks:  The  present  species  is  very  closely  related  to 
A,  grandis  and  would,  perhaps,  be  more  correctly  placed  as  a 
variety  of  that  species.  I  am  much  opposed  to  the  idea  of  vari- 
eties in  this  family,  from  the  fact  that  it  is  difHcult  to  find  con- 
stant characters  within^jhe  species.  It  seems  to  me  that  when 
tangible  characters  are  present  the  form  should  rank  as  a  spe- 
cies. The  specimens  before  me  show  the  following  distinctive 
characters:  In  footiana  the  umbonal  region  is  very  much  in- 
flated and  the  anterior  and  posterior  angles  are  very  sharp;  in 
grandis  the  umbonal  region  is  more  flattened  and  the  angles  are 
more  gentle;  in  footiana  the  umbones  have  four  fine,  distinct 
wrinkles  while  in  grandis  there  are  five  coarse  ones;  footiana  is 
generally  light  green  or  brownish  horn  in  color,  while  grandis  is 
generally  dark  green  or  black.  Footiana  belongs  to  the  St.  Law- 
rence drainage,  while  grandis  belongs  to  the  Mississippi  drain- 
age. The  two  species  frequently  overlap,  however,  and  there  are 
many  forms  which  are  difficult  to  place.  Grandis  is  by  far  the 
most  common  of  the  two  species  in  this  region.  The  specimens 
from  Berry  Lake  (No.  7165)  are  unusually  corpulent,  those 
found  at  Winnetka  (Nos.  9298-92^9)  being  more  typical. 

GROUP   OF    ANODONTA    IMBECILIS. 

Shell  rather  thin,  smooth,  shining;  umbonal  region  usually 
flattened,  often  rayed  with  delicately  waved  fine  lines.  (Simp- 
son.) 

3.    Anodonta  imbecilis  Say,  pi.  v..  fig.  1. 

Anodonta  imbecilis  Say,  New  Harm.  Diss.,  Vol.  II.,  No.  23,  p.  355,  1829. 
Anodonta  incerta  Lea,   Trans.   Amer.   Phil.   Soc,  Vol.  V.,   p.  45,   pi.  vi., 

fig.  16,  1832. 
Anodonta  hordea  Gould,  Proc.  Bost.  Soc,  N.  H.  Vol.  V.,  p.  229;  1855. 
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Shell:  Very  thin  and  fragile,  more  or  less  elliptical,  some- 
what inflated,  broadly  rounded  before  and  triangular  behind, 
where  it  is  much  produced;  dorsal  margin  obsoletely  straight, 
ventral  margin  slightly  rounded;  surface  smooth  and  shining, 
lines  of  growth  very  faint,  excepting  on  the  alate  portion  of  the 
postero-dorsal  margin  and  at  the  posterior  end;  here  and  there 
there  is  a  black  line  which  marks  a  heavier  growth  line  than 
usual;  umbones  perfectly  flush  with  the  hinge  line,  brownish 
horn  in  color  and  marked  by  several  concentrically  arranged 
ridges  of  small  size;  the  umbones  are  placed  pretty  well  toward 
the  anterior  end;  posterior  slope  subexcavated,  anterior  slope 
rounded;  ligament  thin  and  weak,  light  brown  in  color;  epi- 
dermis bright  grass  green,  brownish  horn  about  the  umbones, 
with  numerous  darker  green  rays  extending  to  the  ventral  mar- 
gin; hinge  line  simple  and  thin;  muscle  scars  and  pallial  line 
rather  faint;  beaks  without  cavity;  nacre  silvery  white,  very 
iridescent. 

Leogth.  59.00;  height.  29.00;  breadth,  21.00<mill.  (12454). 
50.00;  "  26.00;  "  18.00  ••  (12454). 
41.00;       ••      22.00;        "         12.00     "       (12454).   (Young.) 

Animal:  Anal  opening  small,  outer  rather  large,  with  many 
brown  papillae;  branchiae  slightly  curved  below,  nearly  equal  in 
size,  free  nearly  the  whole  length  of  the  abdominal  sac,  marsu- 
pium  occupying  the  whole  of  the  outer  gill.      (Simpson.) 

Distribution:  Western  New  York  to  Arkansas,  Canada  to 
Texas  and  Louisiana. 

Geological  distribution:  Pleistocene. 

Habitat:  Found  on  a  muddy  bottom  in  creeks,  small  rivers 
and  ponds. 

Remarks:  This  is  one  of  the  most  beautiful  and  one  of  the 
most  distinct  of  all  Anodontas.  Its  beautiful  grass  green,  fragile 
shell,  so  delicately  rayed,  its  ymbones  flush  with  the  hinge  line 
and  its  peculiar  shape  at  once  distinguish  it  from  all  other  forms. 
The  young  are  frequently  somewhat  alate  and  some  specimens 
are  lighter  in  color  than  others,  and  they  may  be  rayed  or  ray- 
less.  The  only  locality  at  present  known  is  at  Willow  Springs, 
on  the  Desplaines  River,  where  it  is  said  to  be   quite  abundant. 

Genus  ALASMODONTA  Say,  1819. 

Shell:  Solid  rhomboid  with  a  posterior  ridge  more  or  less 
biangulate  behind,  with  a  smooth,  hard,  shining  epidermis,  which 
is   usually    rayed;    beak  sculpture  consisting    of  a  few    coarse 
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parallel  ridges,  which  usually  nearly  follow  the  growth  lines, 
but  sometimes  become  somewhat  double  looped  with  fine  radi- 
ating ridges  behind  the  beaks  and  often  in  front  of  them;  hinge 
teeth  imperfect;  one  large,  curved,  compressed,  irregular  cardi- 
nal under  the  beak  of  the  left  valve  which  is  often  reflected 
upward,  and  a  compressed,  sometimes  rudimentary  tooth  in 
front  of  it,  the  large  tooth  cutting  off  the  hinge  plate  in  the  rig^t 
valve;  one  cardinal  in  the  right  valve  which  falls  between  the 
two  in  the  left  valve;  laterals  blurred,  generally  having  irregular 
ridges  sloping  back  and  downwardly  on  the  hinge  plate. 

Animal:  Much  as  in  Unio;  inner  gill  either  wholly  free  from 
the  abdominal  sac  or  more  or  less  united  to  it.  Outer  gill  of 
female  filled  entirely  with  embryos  when  gravid;  anal  opening 
smooth  or  only  slightly  cornulate.      (Simpson.) 

KBY    TO    SPBCIBS   OF    ALASMODONTA. 

A.  Shell  large. 

a.  Shell  compressed. 

1.  Height  nearly  equal  to  length complanata 

2.  Height  about  half  of  length rugosa 

3.  Similar  to  2,  but  lateral  teeth  well  developed 

and  umbonal  sculpture  finer pressa 

b.  Shell  inflated. 

1.     Breadth  one-half  of  length marginata 

B.  Shell  small,  thick,  quadrate ddtoidea 

GROUP  OF  ALASMODONTA  RUGOSA. 

4.    Alasmodonta  rugosa  Barnes,  pi,  viii.,  figs.  3.  4,  pi.  vii.,  figs.  1.  2. 

Alasmodonta  rugosa  Barnbs,  Amer.  Journ.  Sci.  and  Arts,  1st  series.  Vol. 
VI.,  p.  278,  pi.  xiii.,  figs.  21a,  21b,  1828. 

Shell:  Elliptical,  rather  thick,  not  inflated  (the  female  is  a 
trifle  inflated),  rounded  before  and  obtusely  angulated  behind; 
dorsal  jnargin  straight,  ventral  margin  straight  in  the  male  and 
curved  in  the  female;  umbonal  slopes  almost  flat  in  the  male 
and  slightly  rounded  in  the  female;  surface  marked  by  heavy 
growth  lines  which  form  strong  wrinkles  on  the  dorsal  part  of 
the  posterior  angle;  umbones  neither  elevated  nor  inflated, 
light  brown  in  color,  frequently  eroded,  and  marked  by  three 
strong,  almost  straight,  elevated  ridges,  the  apex  directed 
anteriorly;  ligament  long  and  narrow,  dark  horn  color;  epider- 
mis yellowish  green,  delicately  rayed  with  dark  green;  cardinal 
teeth  thick  and  heavy,  more  or  less  pyramidal,  striated  on  the 
upper  surfaces;  lateral  teeth  rudimentary,  being  little  more 
than  a  thickening  of  the  hinge  plate;  anterior  adductor  muscle 
scar   very  wide,  deeply  impressed,  slightly  striate  and  irides- 
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cent,  cooflueot ;  posterior  adductor  musclescar  wide,  not  much 
impressed,  confluent,  iridescent ;  prttractor  pedis  muscle  scar 
wider  than  long,  not  much  impressed ;  dorsal  muscle  scars  situ- 
ated on  the  posterior  face  of  the  cardinal  teeth,  pit-like;  pallial 
tine  slightly  impressed  in  the  anterior  part  of  the  shell ;  cavity 
of  the  beaks  shallow;  nacre  silvery  bluish  white,  iridescent, 
salmon  tinted  toward  the  beaks.  In  old  specimens  the  interior 
of  the  valve  is  bordered  by  a  wide  band  CS-8  mill.)  of  dark  pur- 
ple or  violet. 

Length,  IM.OO;  beigbt,  57.00;  widlh,  27.00;  mill.  ^  (9SSS). 
"  110.00;  ■■  M.00;  "  88.00;  "  ?  (962i). 
••      1S2.00;       "      81.00;      "      40.00;      "   <^  (coll.  Jeuen). 

Animal:  Generally  flesh  colored  or  salmon,  inclining  to  yel- 
lowish brown  in  places,  yellowish  white  on  abdomen  and  black 
on  tentacular  part  of  siphons;  ctenidia  short  and  wide,  the 
inner  one  the  largest,  rounded  before  and  pointed  behind,  united 
to  each  other  and  to  the  opposite  pair  [or  their  entire  length,  the 
outer  filled  throiiRhout  with  embryos  in  the  female;  -labial  palpi 
not  large,  rounded — triangular,  united  and  attached  at  base  and 
partly  above;  siphons  yellowish  white  inside,  shading  into 
brownish  and  jet  black  on  the  edge  of  the  tentacular  portion, 
the  tentacles  being  short;  foot  thin,  dark  f)esli  color;  liver 
brownish.,  tinged  with  yellow;  mantle  rather  thin.  Heart  pulsa- 
tions slow  and  regular — thirteen  per  minute. 

Distribution:  Southern  Canada  south  to  Texas  and  Ala- 
bama, New  England  west  to  Kansas. 

Geological  distribution:     Pleistocene. 

Habitat:     About  the  same  as  A.  (ontplanata. 

Remarks:  A  species  at  once  distinguished  by  its  rugose 
posterior  margin.  A.  pressa  Lea  has  a  general  resem4)lance, 
and  is  frequently  confounded  with  the  present  species  by  many 
conchologists,  but  the  character  of  the  umbones  will  at  once 
distinguish  the  two  species.  See  remarks  under  pressa.  A. 
rugosa  seems  to  be  an  abundant  shell  and  is  a  lover  of  muddy 
rivers,  at  least  in  this  region.  It  is  found  in  great  variety  of 
form  and  size  in  Thorn  Creek  and  the  Little  Calumet  River. 
Specimens  from  the  former  locality  are  very  rugose. 


Alosmodonta  pressa  Lea,  pi.  vi  ,  Eg.  8;  pi.  x..  fig.  4. 
Uiioprtsms  Lha.  Proc.  Amer.  Phil.  Soc,,  Vol.  II.,  p.  237,  184B. 
Symphynola  nmpressa  Lea,  TraQs,  Amer.   Phil.   Soc,  Vol.   III.,   p.   450, 
pi.  xii,  fig.  38.  1880.     (Preoccupied.) 
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Shell:  Of  good  size,  quadrangular,  compressed,  thin;  rounded 
before  and  squarely  truncated  behind;  dorsal  margin  straight, 
ventral  margin  slightly  rounded;  surface  roughened  by  the  lines 
of  growth,  which  are  more  or  less   sharp  and   elevated   on  the 
borders;    umbones    small,  very  much    depressed,  compressed, 
reddish  brown,  marked  by  about  six  well  developed,  large,  ele- 
vated,    undulating    ridges;     anterior    umbonal     slope     gently 
rounded,  posterior  slope  rounded  and  slightly  excavated;  liga- 
ment short,  wide,  dark  brown  or  black;  epidermis  reddish,  cor- 
neous,  yellowish    or   greenish,  sometimes    blackish,  frequently 
covered  with  a  deposit    of   foreign    matter   and    rayed   similar 
to  A    rugosa;    cardinal   teeth    double   in    both    valves;    in    the 
left  valve  there   is    an   elevated,  rounded  tooth  just  below  the 
apex    of  the    umbo,    then    a   smaller,    long    and    narrow    tooth 
in    front    of    this;    in    the  right    valve    there   is    a   very    large, 
long  and  narrow  tooth  anterior  to  the  umbo,  and  a  very  small, 
long  and  narrow  thickening  of  the  hinge  line  above  this;  some- 
times, in  very  old  specimens,  there  is  a  third  prominent  tooth 
between  the  two  just  mentioned  in  each  valve;  the  cardinals  are 
peculiar    in    being    long,  narrow,,  elevated    and    thin;  they    are 
smooth,  or  only  very  slightly  roughened  at  their  apices;  lateral 
teeth  weak,  long,  thin,  lamelliform,  smooth;  there  is  frequently 
an  indication  of  a  second  lateral  in  the  right  valve;  anterior  ad- 
ductor muscle  scar  longer  than  wide,  impressed,  smooth;    pos- 
terior adductor  muscle  scar  not  very  distinct,  confluent,  diam- 
eters   equal;    protractor  pedis   muscle    scar   wider    than   long; 
slightly  impressed;  dorsal  muscle  scars  scarcely  visible,  situated 
on  the  posterior  face  of  the  cardinal  tooth;  pallial  line  distinct, 
crenulated,  impressed  anteriorly;  cavity  of  the  beaks  very  shal- 
low; nacre  pearly  white,  very  iridescent,  inclining  in  some  speci- 
mens to  flesh  color. 

Length,  85.00;  height,  50.00;  breadth,  26.00  mill.     (12311). 
68.00;       ••        39.00;         "         18.00     "        (12411). 

Animal:  Generally  dirty  white,  black  on  tentacular  portion 
and  edge  of  mantle;  ctenidia  large,  rounded  before  and  obtusely 
pointed  behind,  generally  short  and  wide,  attached  above  as  in 
A,  rugosa;  labial  palpi  small,  subtriangular,  united  at  base  and 
partly  above;  siphons  dirty  white  inside,  blackish  on  the  edge; 
branchial  opening  large  with  papillae;  cloacal  opening  small 
without  papillae;  foot  thin,  dirty  white  in  color;  mantle  thin, 
somewhat  thickened  on  the  border.  The  whole  outer  bran- 
chium  is  occupied  as  an  uterus. 
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Distribution:   New  York  to  Iowa,  Michigan  to  Kentucky. 

Geological  distribution:  Pleistocene. 

Habitat:  In  creeks,  buried  in  black,  slimy  mud  to  the 
depth  of  five  or  six  inches.  In  this  area  it  is  found  only  in 
creeks,  never  in  rivers  or  ponds. 

Remarks:  This  species  strongly  resembles  Alasmoi/onta 
rugosa  Barnes,  and  is  taken  for  that  species  by  very  many  con- 
chologists.  In  preisa  the  posterior  margin  is  seldom  rough' 
ened  and  the  lateral  teeth  are  generally  paore  developed  than  in 
rugosa;  the  purple  band  on  the  edge  of  the  valve  in  rugosa  is  abseni 
in  pressa.  The  characters  of  the  cardinal  teeth  are  very  peculiar, 
and  will  at  once  distinguish  this  species.  Specimens  from 
Hickory  Creek,  where  the  species  is  abundant^have  a  yellowish 
epidermis  beautifully  rayed  with  deep  grass  green,  and  the 
bones  are  distinctly  marked.  Just  beneath  the  cardinal  teeth, 
and  posterior  to  the  anterior  muscle  scar,  the  shell  is  thickened 
by  a  heavy  deposit  of  shelly  matter. 


6.     Alaamodonta  complanata   Barnes,  pi.  viii.,  figs,   1,  2;  pi.  Jz.,  figs.  1, 
B,  3,  4. 
Alasmodanla  cemflanata  BAkHBS,  Amer.  Jour.  Sd.  &  Art^  1st  ed.,V(il.  VI  , 

p.  27S,  pi.  xiii.,  figs.  ITa,  17b.  \%tA  (preoccupied  by  Uvio  eewtplanatus 

Sotander). 
Margaritana  ialierimr  Lba,  Synop.  Fam.  Naid.,  3d  ed.,  1836. 

Shell:  Very  large  and  thick,  heavy,  subquadrate.alate,  espe- 
cially in  the  young;  compressed  in  the  male  and  inflated  in  the 
female;  rounded  before  and  triangulate  behind;  the  angles 
straight;  in  the  young  shell  this  division  is  not  so  pronounced, 
the  posterior  border  being  broadly  rounded;  dorsal  margin  but 
slightly  curved,  ventral  margin  with  a  gentle  curve  in  the  male 
and  a  pronounced  curve  in  the  female;  umbonal  slopes  almost 
flat  in  the  male  but  strongly  rounded  in  the  female,  the  posterior 
slope  a  trifle  excavated;  surface  marked  by  coarse  lines  of 
growth,  wtiich  are  generally  raised  into  sharp  ridges;  umbones 
not  elevated  or  inflated,  light  yellowish  in  color  in  the  young, 
but  changing  into  brown  and  black  in  old  shells,  and  marked  by 
four  coarse,  elevated  ridges  arranged  in  a  double  loop,  the  apex 
directed  anteriorly;  the  umbones  are  frequently  eroded;  ligament 
very  strong,  long,  narrow,  dark  brown  or  black  in  color;  epi- 
dermis variable,  yellowish  brown  marked  by  darker  rays  in  the 
very  young,  changing  to  black  or  greenish,  slightly  rayed  in  the 
half  grown  forms,  and  deep  reddish  black  or  jet   black   in    the 
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adult,  the  red  color  predominating  in  the  region  of  the  umbones; 
in  some  specimens  the  alate  portion  of  the  postero-dorsal  por- 
tion is  strongly  wrinkled;  cardinal  teeth  very  thick,  elevated, 
compressed,  longer  than  wide,  striated,  two  in  the  left  and  one 
in  the  right  valve;  a  single  female  examined  had  a  second  rudi- 
mentary cardinal  in  the  right  valve;  the  posterior  cardinal  in 
the  left  valve  is  wider,  thicker  and  more  elevated  than  the  an- 
terior cardinal;  lateral  teeth  represented  by  elevated  ridges; 
that  in  the  right  valve  is  very  thick  and  long  and  fits  into  a  de- 
pression in  the  left  valve,  the  ridges  on  each  side  corresponding 
to  the  lateral  teeth  in  typical  Unio;  posterior  adductor  muscle 
scar  excavated,  striated,  confluent,  very  wide;  anterior  adductor 
muscle  scar  oval,  wide,  not  so  much  impressed,  confluent; 
protractor  pedis  muscle  scar  very  wide,  impressed,  striate;  dorsal 
muscle  scars  small,  very  deeply  excavated,  situated  on  the  pos- 
terior face  of  cardinal  teeth;  pallial  line  not  much  impressed; 
cavity  of  the  beaks  shallow;  nacre  silvery  white  with  a  bluish 
tinge,  iridescent;  in  some  specimens  the  whole  shell  inside  of 
the  pallial  line  is  a  deep  salmon  color. 


Length,  135.00; 

height, 

96.  00; 

breadth 

,  89.00  milL 

(?  (9692). 

150.00; 

1 1 

112.00; 

1 1 

48.00    " 

9  (From  Milwaokee,  Wis.) 

108.00; 

1  i 

79.00; 

II 

28.00    •• 

(?  (9691). 

45.00; 

1 1 

40.00; 

II 

12.00    •' 

juvenile  (10086). 

177.00; 

1 1 

132.00; 

1 1 

30.00    " 

C?  (13488). 

111.00; 

1 1 

76  00; 

1 1 

53.00    •• 

9  (colK  Jensen). 

120.00; 

1 1 

94.00; 

<i 

33.00    •• 

C?  (13084). 

Animal:  Generally  dark  flesh  color  or  salmon;  ctenidia  long 
and  narrow,  outer  crowded  throughout  with  ova  in  the  female, 
half-moon  shaped,  rounded  at  both  ends,  scalloped  on  the 
ventral  border,  chocolate  brown  in  color,  united  above  a^d  to 
the  opposite  pair  for  their  entire  length;  labial  palpi  rsither 
long,  tongue  shaped,  color  similar  to  the  gills,  united  at  base; 
foot  large,  thin,  rich  salmon  color;  the  abdomen  pale  salmon  or 
flesh  color;  siphons  yellowish  white  inside,  the  tentacular 
portion  brownish  black;  mantle  whitish,  edged  with  black  or 
brownish;  liver  and  cardiac  pouch  brownish. 

Distribution  :   Mississippi  and  Ohio  drainages;  Great  Lakes. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  on  a  muddy  bottom,  generally  in  rivers, 
in  water  from  knee  to  fifteen  feet  in  depth. 

Remarks:  This  is  a  very  characteristic  species,  found 
generally  in  the  larger  rivers.     It  is  at  once  distinguished  from 
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all  species  by  its  squarish,  heavy  shell  and  peculiar,  double 
looped  umbonal  sculpture,  this  last  character  being  peculiar  to 
the  species.  The  female  may  be  known  by  its  more  swollen 
shell,  which  is  very  much  rounded  on  the  ventral  border.  The 
very  young  shell  (museum  number  10086)  shows  the  character- 
istic marking  of  the  umbones  better  than  the  adult  form.  (Plate 
is.,  fig.  4.)     Pearls  are  frequently  found  in  these  species. 

A  single  female  specimen,  from  the  Little  Calumet  River, 
was  examined  April  6,  ISO*?.  This  specimen  was  very  broad 
and  extremely  alate.  In  this  specimen  the  entire  outer  gills 
were  used  as  brood  pouches,  and  the  glocidia  were  very  numer- 
ous and  active,  closing  their  delicate  shells  frequently  with 
a  sudden  jerk.  They  measured  .80  mill.  in»  length,  and  the 
byssus,  adductor  muscle  and  hooks  on  the  valves  were  very 
much  developed  and  conspicuous.  There  is  a  great  difierence 
between  the  male  and  female  shells,  so  much  so  that  they  might 
easily  be  mistaken  for  different  species.  The  Little  Calfimet 
River  is  the  metropolis  of  this  form,  where  it  is  l^gely  and 
finely  developed. 

GROUP  OP  ALA8M0D0NTA  ICARGINATA. 

7.    Aiasmodonta  margiiuita  Say,  pi.  iv.,  fig.  4;  pi.  vii..  fig.  7;  pi.  uii.,  fig.  8. 
Anadania  marginata  Say,  Mich.,  Encycl.,  ed.  1.  Vol.  II  ,  *pl.  iii,  fig.  5. 
1816. 

Shell :  Smooth  or  slightly  wrinkled,  inflated,  more  or  less 
quadrangular,  rounded  before  and  triangular  behind,  the  apex 
truncated  and  placed  near  the  ventral  margin;  dorsal  margin 
curved,  ventral  margin  straight  or  curved  inward\  umbonal 
slopes  broadly  rounded,  the  anterior  angle  short  and  the  posterior 
angle  long,  wide  and  almost  flat;  surface  marked  by  lines  of 
growth  which  are  raised  in  various  places,  especially  on  the 
posterior  angle;  umbones  large,  a  trifle  elevated,  inflated,  dark 
brown  in  color  and  marked  by  three  very  coarse,  undulating, 
elevated  ridges,  and  a  single  feeble  one,  each  ridge  forming  two 
slightly  curved  loops,  all  directed  anteriorly;  ligament  wide, 
not  very  long,  very  dark  horn  color;  epidermis  brownish  or 
greenish,  with  wide  darker  rays,  extending  from  the  umbones  to 
the  ventral  border,  and  dotted  with  black  spots  and  dashes  in 
various  places;  the  rays  are  not  so  conspicuous  in  old  specimens 
as  in  young  ones;  cardinal  teeth  not  heavy,  thin,  elevated, 
striated,  one  in  the  right  and  two  in  the  left  valve;  lateral  teeth 
represented  by  a  thickening  of  the  hinge  plate;  anterior  adduc- 
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tor  muscle  scar  long,  rather  wide,  deeply  impressed,  marked  by 
lines  of  growth;  posterior  adductor  muscle  scar  wide  and 
spreading,  not  much  impressed;  protractor  pedis  muscle  scar 
not  heavily  impressed,  marked  by  lines  of  growth,  wider  than 
long,  and  connecting  with  the  anterior  adductor  muscle  scar 
without  a  break;  dorsal  muscle  scars  situated  on  the  anteriorface 
of  the  cardinal  teeth  and  in  the  cavity  of  the  beaks,  large  and 
deeply  pitted;  pallial  line  impressed;  cavity  of  the  beaks  shal- 
low; nacre  bluish  white,  pearly,  and  iridescent  on  the  edges  of 
the  valves. 

Length,  75.00;  height.  42.00;  width,  34.00  mill.  (7159). 
"  61.00;  "  37.00;  "  25.00  ••  (7160). 
••      54.00;       "       28.00;       "      20.00     '*        (7161). 

Animal:  Anal  opening  rather  large,  without  papillae; 
branchial  opening  very  small,  with  delicate  brown  papillae; 
palpi  not  united  at  posterior  edges;  branchiae  large,  curved 
below,  inner  much  larger,  united  to  abdominal  sac  all  the  way 
or  partly  free.  Outer  gill  of  female  occupied  throughout  with 
embryos.      (Simpson.) 

Distribution:  Western  New  York  west  to  Iowa,  Michigan 
south  to  Louisiana. 

Geological  distribution:     Pleistocene. 

Habitat:  In  rivers  and  lakes,  on  a  muddy  bottom,  in  from 
two  to  fifteen  or  twenty  feet  of  water. 

Remarks:  A  species  at  once  distinguished  by  its  heavy, 
inflated  shell  and  peculiarly  marked  unbones,  the  latter  being 
larger  in  proportion  to  the  size  of  the  shell  than  in  any  species 
found  in  the  region.  In  marginata  the  lower  posterior  angle  is 
directed  downward,  or  only  very  slightly  turned  up,  and  the 
whole  posterior  region  appears  truncated.  The  rays  are  some- 
times very  wide,  dark  green  over  a  yellowish  green  background, 
and  without    the  black    spots.      Apparently   confined    to    the 

southern  and  western  regions. 

• 

8.    Alasmodonta  deltoidea  Lea,  pi.  vi.,  fig.  2;  pi.  vii.,  fig.  4. 

Margaritana  deltoidea  Lba,   Trans.   Amer.  Phil.   Soc,   2  series,  Vol.  VI., 

p.  43,  pi.  xiii..  fig.  38.   1836. 
Margaritana  calceola  Lea,  Trans.  Amer.  Phil.  Soc,  2d  series,  Vol.  VI.,  pp. 

135,  143,  148,  1838. 

Shell:  Rather  thick,  not  inflated,  quadrate,  compressed  on 
the  sides,  rounded  before  and  obtusely  angular  behind;  dorsal 
and  ventral    margins    straight;  surface  roughened  by    lines   of 
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growth,  which  are  raised  into  ridges  on  the  ventral  portion  of 
the  shell;  umbones  a  little  elevated,  prominent,  brownish  in 
color  and  marked  by  four  coarse,  elevated  ridges,  the  apex 
directed  anteriorly;  ligament  short,  narrow,  very  dark  brown  or 
chestnut  in  color;  epidermis  brownish,  with  numerous  dark 
green  rays  of  variable  width  extending  from  the  beaks  to  the 
ventral  border;  cardinal  teeth  small,  elevated,  thick,  striated, 
that  in  the  right  valve  large,  thick,  lonKer  than  wide,  that  in  the 
left  valve  smaller,  narrow,  saddle  shaped;  lateral  teeth  repre- 
sented by  a  thickening  of  the  hinge  line;  anterior  adductor 
muscle  scar  long  and  narrow,  deeply  impressed,  striated;  poste- 
rior adductor  muscle  scar  almost  as  wide  as  long,  scarcely  im- 
pressed, confluent;  protractor  pttUs  muscle  scar  small,  long  and 
narrow,  impressed;  dorsal  muscle  scars  situated  on  the  poste- 
rior face  of  the  cardinal  teeth,  large,  deeply  impressed;  pallial 
line  distinct;  cavity  of  the  beaks  shallow;  nacre  bluish,  tinged 
with  salmon  or  pinkish  on  the  anterior  portion,  iridescent. 

LGD|;lh,  41.00.  belgbl,  33.50;  breadlb,  1S.50  mili.  (10085). 


38.00: 

30,00;       ■■         la-00; 


l5.0fl     ■■     (lOOSfl). 
(lOOflSj 


'■        27-00;       ■■         10.50.        "  11,60      ■■     (  8384). 

Animal:  Yellowish  white  on  foot,  flesh  colored  on  abdomen; 
mantle  yellowish  white  edged  with  black;  liver  dark  brown; 
ctenidia  of  medium  size,  rounded  and  united  above  for  their 
entire  length;  labial  palpi  rather  long,  rounded,  tongue  shaped, 
narrow,  flesh  colored;  siphons  rather  large,  edged  with  black. 

Distribution;     Great  Lakes  and  Mississippi  Valley. 

Geological  distribution:  .  Pleistocene. 

Habitat:     Found  associated  with   (/.  marginata. 

Remarks:  After  an  examination  of  numerous  specimens  I 
am  led  to  place  caleeola  in  the  synonymy  of  deltoidea.  They 
occupy  the  same  localities  and  have  the  same  general  shape, 
and  the  description  of  one  will  answer  as  well  for  the  other.  In 
the  female  the  shell  is  more  produced  posteriorly  and  also 
a  little  wider;  there  is  a  decided  ridge  where  the  umbona!  slope 
meets  the  sides  of  the  shell.  This  is  a  common  little  mollusk 
and  one  which  is  easily  distinguished  by  its  small  size,  solid 
shells  and  bright  green  rays.  The  umbonal  markings  are  large 
and  well  developed.  Old  specimens  become  very  solid,  and  the 
epidermis  changes  to  almost  black. 
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KBY   TO   THE   SPECIES   OF   UNIO.* 

I.  Shell  generally  thin,  cardinal  teeth  but  slightly  developed,  hinge 
line  slightly  thickened. 

a.  Shell  large,  45  mill,  or  more  in  length. 

1.  Umbones  large  and  coarsely  wrinkled. 

fGround  color  of  shell  yellowish  horn  with 
dark  green  rays  sometimes  uniform  dark 
brownish  or  blackish;  posterior  end 
broadly  rounded,  almost  truncated edentulus 

tfGround  color  of  shell  greenish  straw  or  light 
green  with  light  green  rays;  posterior  end 
acutely  rounded.  Umbones  not  so  coarsely 
wrinkled  as  f pavonius 

2.  Umbones  small  and  finely  wrinkled. 

fColor  light  green  or  blackish  horn,  shell 
elliptical,  posterior  end  broadly  rounded 
ferussacianus 

tfColor  yellowish  horn,  shell  subcylindrical, 

posterior  end  acutely  pointed subcylindraceiis 

b.  Shell  small,  long  and  narrow,  85  mill,  in  length hildrethianus 

II.  Shell  generally  solid,  cardinal  teeth  well  developed  and  hinge 
line  with  well  developed  lateral  teeth. 

A.     Shell  smooth,  with  distinct  rays. 

1.  Length  2%,  times  height. 

a.  Epidermis  yellowish,    plain    or    distinctly    rayed    with 

bright  green,  nacre  white  or  pinkish anodontoides 

b.  Epidermis  very  dark  green  or  black,  rays  faint,  nacre 

rich  purple rectus 

2.  Length  about  twice  height. 

a.  Shell   large,   inflated    laterally,    cylindrical,    rays    very 

narrow luteohis 

b.  Shell  smaller  and  more  pointed  posteriorly  than  a;  rays 

wide;  shell  much  compressed. 

f  Rays  interrupted  forming  square  spots Aris 

tfRays  not  interrupted,  continuous;  larger 
and  more  solid  than  f spatulatus 

3.  Length  one-third  greater  than  height. 

a.  Shell  alate. 

fShell  rather  thin,  lateral  and  cardinal  teeth 
thin  and  weak;  color  light  yellowish  with 
fine  green  rays gracilis 

tfShell  solid,  lateral  and  cardinal  teeth  solid; 

color  dark  green  or  black  with  fine  rays alatus 

b.  Shell  not  alate,  rays  in  straight  lines. 

tShell  inflated. 
♦Shell  large,  rays  wide  and  few  in  number ventricosus 

*For  the  purpose  of  simplifying  the  work  of  determining  the  species  of  Unio.  Stroph- 

.itus,  Anodontoides,  Quadrula,  Obhquaria,  Plagiola  and  Lampsilis,  the  author  has  made  a 

single  key  to  contain  all  the  species  of  these  genera,  thus  doing  away  with  the  confusion 

which  would  follow  the  splitting  up  and  placing  of  the  key  among  these  newly-recognized 

groups. 
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**Sltell  Hnall,  rajw  narrow  and  very  DiiiiiaT- 

OD* umiliradialul 

ttSball  CQmi^aBwd,  raji  wide  wltb  oameraos 

finer  oaes  belwasn ligawunlititu 

C.     Shell  not  ■late,  raja  made  np  of  iigia|  daahei. 

fSliell  elliptical,  poaterior  sad  very  pointed 

and  with  a  ■light  ahonlder donadformit 

ttSbell  trigonal,  potterior  eod  not  so  pointed 
*aa  ti  and  with  a  decided  ahonlder  and  also 
a  heavy,  elevsted  ridge,  extending  from  the 
nmboaee  to  the  ventral  mai^n tlegani 

B.  Shell  amooth  without  raya. 

a.  Shell  large,  long  and  narrow,  laterally  compretsed giiiQimi 

b.  Shell    large,    more    or   less   quadrate,    sborl   and  high, 

umbooes  depressed, 

1.     Shell  almost   quadrate,    gecerally   compreued, 

thiiiKe   leeth  rather  light,   aod  cardinal   teeth 
widely  diverging ruiiginatiu 
S.     Shell  roundly  elliptical,  produced  at  the  poaterior 
eod,  binge  teelb  solid  and  heavy,  and  cardinal 
leelh  placed  near  together teceineui 

c.  Shell  large,  trigonal,  umbones   very  much   elevated  and 

inflated trigenm 

d.  Shell   very  small,  elliptical,  thin .fanmi 

C.  Shell  large,  surface  coarsely  wrinkled. 

a.  Umbones   much   elevated   and    inflated,    posterior   and 

truncated,  shell  inflated .flualm 

b.  Umbone!!  depressed,  not   inflated,  posterior  end  triangn- 

lar,  shell  compressed. iiniiulalu! 

D.  Shell  pustulose. 

a.  Pustules  few  and  in  the  form  of  nodules rejltxus 

b.  Pustules  numerous, 

1.  Shell    compressed,    orbicular,    ventral     border 

rounded,  pustules  scattered  over  the  surface,  .zierruiomi 

2.  Shell  compressed,  quadrate,  ventral   border  ex- 

cavated, pustules  arranged   in  two  series  on 

either  side  of  a  depressed  bare  spot Iiiirymoim 

3.  Shell  inflated,  orbicular,  pustules  scattered  over 

the  shell  with  no  regard  to  system;  pustules 

present  or  absent puitii/osui 

Genus  STROPHITUS  Rafinesque,  1820. 
Shell:  Inflated,  rounded,  rhomboid,  rather  thin,  with  a  hard, 
shining,  often  rayed  epidermis;  beak  sculpture  consisting  of  a 
few  coarse  subparallel  ridges,  which  bend  slightly  upward  pos- 
teriorly and  are  heaviest  at  the  posterior  angle  of  the  shell  with 
fine  radiating  lines  in  front  of  and  behind  these  ridges;  hinge 
line  bent  inward  in  front  of  the  beaks;  teeth  rudimentary, 
usually  consisting  of  an  irregular  compressed  ridge,  which  is 
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often  reflected  upward  beneath  the  beak  of  the  left  valve,  and 
one  or  two  faint  ridges  in  front  of  it  on  the  right  valve;  laterals 
generally  wanting. 

Animal:  Anal  opening  minutely  papillose  or  crenulated; 
inner  gill  wholly  or  in  part  united  to  the  abdominal  sac;  outer 
gill  of  the  female  filled  when  gravid  with  ovisacs  which  run 
crosswise  with  it  and  which  probably  empty  through  the  outer 
wall  of  the  gill.    (Simpson.) 

9.     Strophltus  edentulus  Say.  pi.  xii.,  figs.  8.  5,  6;  pi.  xvii.,  fig.  8. 

Alasmodouta  edentula  Say,  New  Harmony  Disseminator,  Vol.  II.,  No.  22, 

p.  340,  1829. 
Anodonta  ietragona'L.^K,  Trans.    Amer.   Phil.  Soc,  2d  series,  Vol.  X.,  p. 

82,  pi.  viii.,  fig.  25.  1845. 
Anodonta  shafferiana  Lea,  Trans.   Amer.  Phil.  Soc,  2d  series,  Vol.  X.,  p. 

288,  pi.  xxvi..  fig.  56,  1852. 
Anodonta  arkansasensis  Lea,  Trans.  Amer.   Phil.  Soc,  2d  series.  Vol.  X., 

p.  273,  pi.  xxix.,  fig.  56,  1852. 

Alasmodonta  rhombica  Anthony,  Amer.  Journ.  of  Conch.,  Vol.  I.,  p.  158, 

1865. 
Anodonta  annulata  Sows,  Reeve,   Conch,   Icon.,  Vol.  xvii.,  Anodon,  pi. 

xviii.,  fig.  67,  1869. 

Shell:  Rather  solid,  not  much  inflated, long-ovate  or  elliptical 
in  form,  rounded  before  and  obtusely  angled  behind,  dosal  mar- 
gin slightly  curved,  ventral  margin  rounded;  posterior  margin 
obtusely  rounded  and  posterior  slope  sometimes  angulated; 
Surface  marked  by  strong  lines  of  growth;  umbones  not  much 
elevated,  yellowish  brown  in  color,  eroded  in  adult  specimens, 
and  marked  by  three  very  large  and  coarse  ridges,  and  one  or 
two  less  conspicuous  ones;  the  apex  of  the  umbo  is  directed 
anteriorly;  ligament  strong,  dark  brown  in  color;  epidermis 
light  horn  or  yellowish  brown  with  wide  rays  of  dark  green  on 
the  lighter  background;  the  rays  disappear  in  old  specimens 
which  become  almost  black;  hinge  line  near  the  umbones  rein- 
forced by  a  tooth-like  deposit  which  is  a  rudimentary  cardinal 
tooth;  adductor  muscle  scars,  pallial  line  and  protractor  pedis 
muscle  scar  distinct  but  not  impressed;  dorsal  muscle  scars 
situated  on  the  anterior  face  of  the  cavity  of  the  beaks,  the  latter 
of  medium  depth;  nacre  bluish  white,  the  cavity  of  the  beaks  and 
center  of  the  shell,  in  some  specimens,  being  strongly  tinged 
with  salmon;  more  or  less  iridescent. 


Length,  68.00;  height,  43.00 

48.00;  •'        28.00 

76.00;  "        44  00 

84.00;  •*        45.00 


breadth,  26.00  mill.  (8052). 
19.00    "     (9301). 
29.00    "     (coll.  Jensen). 
29.00    ••     (12413). 
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Animal:  Generallybrownish  or  yellowish  brown  in  color,  the 
mantle  spotted  with  dark  brown;  ctenidia  wide,  not  long, 
broadly  rounded  before  and  behind,  united  above  and  to  the 
opposite  pair  throughout  their  entire  length,  brownish  white  in 
color;  labial  palpi  of  the  usual  shape,  large,  coarsely  laminated 
inside,  attached  at  base,  dark  yellowish  brown  in  color  on  the 
inside,  and  light  yellowish  on  the  outside;  foot  large,  dark 
Besh  color  shading  into  whitish  on  llie  abdomen;  siphons 
yellowish  white  inside,  changing  to  brownish  and  finally  to 
black  an  the  edge  of  the  tentacular  portion;  anal  opening  minutely 
papillose;  branchial  with  large  papillae:  between  the  beaks  and 
the  pericardium  the  animal  is  pinkish.  Heart  pulsations  regular, 
numbering  ten  to  eleven  per  minute.  The  heart  was  seen  beating 
for  nearly  half  an  hour  after  the  animal  was  removed  irom  the 
shell.  The  outer  gill  of  the  female  is  used  as  a  marsupiuni  and 
is  filled  with  "ovisacs  which  run  crosswise  with  the  gill." 

Diitril'uiion:  Southern  Canada,  northern  and  central  por- 
tions of  the  United  States. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  in  the  larger  fakes  and  rivers,  on  a  muddy 
bottom,  in  water  from  two  to  fifteen  or  more  feet  in  depth. 

Remarks:  A  widely  distributedspecies,  at  once  distinguished 
by  the  semidentate  margin  and  coarse  umbonal  sculpture. 
When  the  interior  is  tinged  with  salmon  it  is  one  of  our  mo^t 
beautiful  shells.  Some  forms  have  the  umbones  a  trifle  ele- 
vated, and  when  in  thisstate  they  greatly  resemble  some  forms  of 
pavonius  (see  remarks  under  that  species).  The  rays  are  very 
variable  and  may  be  very  distinct  or  hardly  visible,  and  there  is 
also  considerable  variability  in  width. 

lo.    StrophltuB  pavonius  Lea.  pi.  iii.,  flg.  G;  pi.  v.,  fi%.  3. 

AnodBRla  fitvonia  Lka,  Trans.  Amer.  Pbil.   Soc,,   3d  series,  Vol.  VI,,  p. 

78.  pi.  xxi.,  fig.  65.  1839. 
Anodiinla  wardiana  Lea.  Trans,  Amer,  Phil,  Soc,  2d  series.  Vol,  VI..  p. 

46.  pi.  xiv.,  fig,  42.  1839. 

Shell:  Somewhat  solid,  a  httle  inflated,  elliptical,  rounded 
before  and  acutely  rounded  behind;  dorsal  margin  almost 
straight,  ventral  margin  slightly  rounded;  surface  smooth, 
marked  by  fine  lines  of  growth;  umbones  elevated,  inflated, 
light  straw  colored,  marked  by  three  strong  elevated  undulations, 
the  apex  directed  anteriorly;  ligament  rather  strong,  dark  horn- 
color;  epidermis  yellowish  green,  with  light  green  rays  extend- 
ing from  the  umbones  to  the  ventral  margin;  hinge  line  thick- 
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ened  with  a  distinct  cardinal  tooth  in  each  valve,  anterior  to  the 
apex  of  the  umbo;  muscle  scars  and  pallial  line  distinct  but 
not  impressed;  dorsal  muscle  scars  situated  on  the  anterior  face 
of  the  cavity  of  the  beaks,  deep  and  very  distinct;  cavity  of  the 
beaks  rather  deep;  nacre  bluish  white,  iridescent;  in  old  spec- 
imens the  interior  of  the  shell  is  tinged  with  salmon. 

Length,  69.00;  height,  37.00;  breadth,  28.00 mill.  (coll.  Jensen). 
*•        49.00;       ••        28.00;         "        20.00    "     (12946). 

Animal:     Not  differing  essentially  from  S.  edentulus. 

Distribution:     Mississippi  and  Ohio  valleys;  Great  Lakes. 

Geological  distribution:     Pleistocene. 

Habitat:     Similar  to  that  of  S.  edentulus. 

Remarks:  This  species  may  be  distinguished  from  edentulus 
(which  it  greatly  resembles,  and  of  which  it  may  be  but  a  color 
variety)  by  the  following  points:  The  umbones  are  more 
inflated,  and  are  situated  nearer  the  center  of  the  shell;  the  sculp- 
ture of  the  beaks  is  finer  and  less  conspicuous;  the  ground  color 
of  the  shell  is  greenish  and  the  posterior  end  is  acutely  rounded. 
The  cardinal  tooth  is  also  much  more  developed.  In  the  young, 
the  rays  sometimes  form  broad  bands  of  green.  It  is  not  at 
all  impossible  for  the  species  to  ultimately  become  a  synonym 
of  S,  edentulus^  as  it  is  quite  difficult  to  distinguish  some  forms 
of  the  two  species.  Pavonius  is  not  common  in  the  area  under 
discussion. 

Genus  UNIO  Relzius,  1788. 

Shell:  Oval  to  elongated,  rather  solid,  generally  having  a 
more  or  less  developed  posterior  ridge  and  becoming  arcuate 
with  age;  epidermis  mostly  dull  colored  and  soft,  rarely  rayed; 
beak  sculpture  consisting  of  a  few  coarse  ridges,  nearly  parallel 
with  the  growth  lines,  sometimes  a  tendency  toward  being 
double  looped  or  to  break  into  nodules.  Cardinals  (pseudo- 
cardinals),  two  in  the  left  valve  and  one  (sometimes  a  small 
second  tooth)  in  the  right  valve,  laterals,  two  in  the  left  and 
one  (sometimes  a  small  second  tooth)  in  the  right  valve, 
laterals  sometimes  blurred  or  undeveloped,  cavity  of  the  beaks 
shallow. 

Animal :  Much  like  that  of  Anodonta^  but  generally  having 
papillae  more  or  less  developed  on  the  anal  opening.  Embryos 
filling  the  entire  outer  gill  of  the  female  and  forming  a  smooth, 
even  pad,  not  so  swollen  as  in  Anodonta. 
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II.    Uldo  slbfcMIU  BaniBs,  pi.  xiv.,  fip.  8,  4;  pi.  iv.,  Bga.  1,  9,  8.  4. 

Vme  giiiaiui  BABNBt,  Am.  Joam.  Sci.  and  Arta,  Ist  Mrias,  Vol.  VI., 

pl.xi..  fig.  12,  1828. 
Unie  arilier  Lba.  Trana.  Am.  Pbil.  Soc.,  Vol.  VI..  p.  10,  pi.  ir.,  fig.    10, 

1SS4. 
Unio  dilatalus  RaFlnesqub,  Conrad  in  moDoeraph,  pi.  Jiiii.,  1^33. 

Shell:  Of  medium  size,  elongately  elliptical,  thick  an  J  heavy, 
compressed,  rounded  before  and  obtusely  pointed  behind; 
dorsal  and  vf^ntral  margins  slightly  curved  or  rounded;  surface 
decidedly  roughened  by  growth  lines;  umbones  not  elevated, 
compressed,  yellowish  brown,  marked  by  five  or  six  larf;e  wavy 
ridges)  the  umbones  are  directed  anteriorly;  anterior  umbonal 
slope  rilunded;  posterior  slope  rather  flat,  forming  an  angle  with 
the  sides  of  the  shell;  ligament  long,  rather  wide,  stout,  dark 
horn  or  black;  epidermis  brownish  or  blackish,  plain,  sometimes 
reddish,  and  showing  very  light  traces  of  rays;  cardinal  teetb 
small,  double  in  both  valves;  the  anterior  tooth  in  the  right 
valve  very  small,  the  posterior  tooth  elevated,  triangular,  thick, 
serrated,  in  the  left  valve  equal,  elevated,  pyramidal,  striated; 
lateral  teeth  long,  lamellar,  thick,  serrated,  sometimes  tending 
to  become  double  in  the  right  valve;  anterior  adductor  muscle 
scar  large,  deeply  impressed,  very  strongly  striated;  posterior 
adductor  muscle  scar  longer  than  wide,  rather  lightly 
impressed,  concentrically  sWiAled,;  prolrador  pedis  muscle  scar 
wider  than  long,  deeply  impressed,  striated;  dorsal  muscle  scars 
situated  below  the  hinge  line  posterior  to  the  cardinal  teeth, 
deeply  impressed;  pallia!  line  impressed  on  the  anterior  part  of 
the  shell,  crenulate;  cavity  of  the  beaks  very  shallow;  nacre 
silvery  white,  salmon  or  purple,  the  purple  being  frequently 
confined  to  the  center  of  the  shell,  below  the  hiiige. 

Length,  82  00:  beighi,  86.00;  breadth,  20.00  milt.  ^  (8423). 

66.00;         ■■      34.00;         '■       20.00  •'  9  (7388), 

73.00;         ■■      33.00;         -        19.00  -  (?  (10087). 

85.00;        ■■     35.60;        "       19-00  "  ^  (1241^). 

Animal:  Yellowish  brown  in  color,  shading  into  creamy 
white;  near  the  anterior  part,  the  mantle  edged  with  black, 
especially  about  the  siphonal  portion;  anal  opening  of  medium 
size  with  small  papillae;  branchial  opening  larger  with  good 
sized  papillee;  ctenidia  long,  rather  wide,  ends  rounded, 
united  above  throughout  their  entire  length,  the  outer  ctenidium 
the  smaller;  labial  palpi  small,  triangular,  united  at  base,  and 
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for  nearly  the  whole  length  of  the  posterior  margin;  liver  dark 
brown.  Pulsations  of  the  heart  regular,  twenty  per  minute. 
Another  animal  examined  had  but  fourteen  heart  pulsations. 

Distribution:      Western   New  York  to   Minnesota  and  Kan- 
sas; south  to  Texas  and  east  to  Georgia.     (Call.) 

Geolof^ical  distribution :     Pleistocene. 

Habitat:  In  muddy  rivers,  in  from  ten  to  fifteen  feet  of 
water. 

Remarks:  A  common  and  widely  distributed  species, 
recognized  by  its  dull  brown  shell.  It  varies  greatly  in  its 
length,  some  specimens  being  short  and  stumpy,  and  others 
long  and  narrow,  in  this  form  much  resembling  Lampsilis  rectus, 
Theumbonal  sculpture  is  very  pronounced,  and  helps  not  a  little 
to  distinguish  the  species.  In  some  specimens  there  are  faint 
indications  of  dark  rays,  but  the  typical  form  is  entirely  rayless. 
The  nacre  varies  from  pinkish  white  to  very  deep  purple,  and  in 
this  state  very  much  resembles  Lampsilis  rectus.  It  is  widely 
distributed,  being  found  in  the  northern,  western  and  southern 
regions. 

GROUP  OF    UNIO    HILDRBTHIANUS. 

13.    Unio  hildrethlanus  Lea*  pi.  v.,  fig.  4. 

Margaritana  hildrethiana  Lea,  Journ.  Acad.    Nat.  Sci.,  Phil.,  Vol.  IV.,  p. 
49. 

Shell:  Small,  long,  compressed,  thin,  rounded  before 
and  broadly  rounded  behind;  dorsal  and  ventral  margins 
straight;  surface  smooth,  the  growth  lines  distinct  and  consider- 
ably elevated  on  the  anterior  parts;  umbones  small,  prominent 
but  not  much  elevated,  dark  brown  in  color  and  marked  by  three 
or  four  elevated  wrinkles  arranged  in  a  double  loop;  ligament 
rather  short  and  narrow,  light  horn  color;  epidermis  yellowish, 
greenish  or  brownish,  sometimes  streaked  with  reddish  brown, 
perfectly  plain;  cardinal  teeth  very  small,  thick,  depressed; 
lateral  teeth  barely  indicated  by  a  thickening  of  the  hinge  line; 
muscle  scars  very  broad,  scarcely  impressed,  lightly  striated; 
dorsal  muscle  scars  very  small,  deep;  pallial  line  a  trifle  im- 
pressed; cavity  of  the  beaks  very  shallow;  nacre  bluish  with  a 
white  patch  on  the  anterior  part,  iridescent.  There  is  a  pecu- 
liar "bulge"  extending  from  the  umbones  diagonally  to  the 
postero- ventral  border. 

Length.  41.50;  height,  19.50;  breadth,  12.50  mill.  (12949).  9 
38.00;       "        18.00;        "        11.00    '•     (12949).  ^ 

*Mr.  Simpson  states  that  the  generic  position  of  this  species  is  doubtful,  and  that  it  may 
take  generic  rank  by  itself;  Mr.  Simpson  has  been  unable,  as  has  also  the  author,  to  find 
specimens  in  a  perfectly  gravid  condition. 
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Animal:  Anal  opening  small,  black,  without  papillae; 
branchial  opening  rather  large  with  crowded  papillae;  mantle 
border  decidedly  thickened;  inner  gill  larger  in  front,  free 
from  the  abdominal  sac  a  short  distance  posteriorly;  gills  not 
united  to  each  other  to  the  posterior  extremity,  but  joined  to  the 
mantle  to  their  posterior  end.  Outer  gill  contained  a  few  ova 
in  the  specimens  examined.     (Simpson.) 

Distribution:    Great  Lakes  and  Mississippi  Valley. 

Geological  distribution:    Pleistocene. 

Habitat:  In  rivers  and  creeks,  under  stones  and  other 
objects.     It  is  also  found  in  mud  which  is  free  from  debris. 

Remarks:  A  small  and  characteristic  species  which  is  at 
once  distinguished  from  all  other  species  found  in  this  region 
by  its  fragile  shell,  delicate  hinge  armature  and  minute  beak 
sculpture.  Next  to  Lampsilis  parvus^  it  is  the  smallest  species 
found  in  the  region.  The  individuals  from  Hickory  Creek  are 
wonderfully  uniform  in  shape  and  are  readily  identified  by  the 
peculiar  swelling  of  the  posterior  part  of  the  shell.  This  species 
also  seems  to  be  restricted  to  the  Desplaines  River  and  its  trib- 
utaries, and  is  very  abundant;  when  one  is  found,  dozens  or 
even  hundreds  of  individuals  may  be  found  near  by. 

♦        *        ♦ 

Ovules  filling  the  entire  outer  gill  of  the  female,  ovisacs 
short,  running  crosswise  of  the  gill.   (Simpson.) 

Genus  ANODONTOIDES*  Simpson,  1898.     New  genus. 

Shell:  Elongate  oval,  inflated,  thin,  with  a  smooth,  bright 
epidermis,  which  is  often  faintly  rayed;  beaks  full,  beak 
sculpture  much  as  in  Strophitus,  but  less  developed  and  more 
delicate,  consisting  of  a  few  concentric  ridges  with  slight  radi- 
ating ridges  behind  but  not  in  front;  hinge  line  slightly 
incurved  in  front  of  the  beaks;  teeth  wanting  or  reduced  to  mere 
vestiges;  nacre  not  brilliant. 

Animal:  Anal  opening  furnished  with  distinct  papillae;  all 
four  gills  filled  with,  embryos;  inner  branchiae  united,  wholly  or 
in  part,  with  the  abdominal  sac.      (Simpson.) 

13.    Anodontoldes  ferussacianus    Lea.  pi.    iii..    fig.  6;  pi.    v..    fig.    2. 
Anodonta  ferussaciana   Lea,  Trans.  Amer.    Phil.  Soc,  2d   series,  Vol.  V., 
p.  45.  pi.  vi..  fig.   15.  1887. 

Shell:    Rather  thin,  moderately  inflated  (much  inflated  pos- 

*The  writer  used  the  name  Anodontopsis  for  this  genus  in  his  mollusks  of  Western 
New  York  (Trans.  Acad.  Sci.  St.  Louis,  Vol.  VIII.,  p.  76);  Mr.  Simpson  has  since  stated 
that  the  name  was  preoccupied  by  McCoy  for  a  genus  of  fossil  Pelccypoda,  hence  the  change 
of  the  name  as  above. 
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teriorly  in  the  female);  elliptical,  rounded  before  and  obtusely 
angled,  or  rounded  behind;  dorsal  margin  straight,  ventral  mar- 
gin rounded;  surface  marked  by  rather  coarse  lines  of  growth; 
umbones  a  trifle  elevated,  inflated,  greenish  gold  in  color  when 
not  eroded,  and  marked  by  three  or  four  small,  but  well  defined 
ridges  directed  anteriorly;  anterior  umbonal  slope  short  and 
rounded;  posterior  slope  long  and  somewhat  flattened;  ligament 
weak,  light  brown  in  color;  epidermis  light  green,  yellowish 
green  or  brownish,  with  numerous  wide,  dark  green  rays, 
extending  from  the  umbones  to  the  ventral  margin;  the  umbones 
are  not  rayed;  there  is  generally  a  dark  brown  line  near  the 
ventral  border  in  the  young,  marking  an  old  rest  period;  hinge 
line  straight,  feeble,  only  very  slightly  thickened,  the  cardinal 
teeth  but  slightly  developed;  muscle  scars  and  pallial  line  very 
faint;  cavity  of  the  beaks  shallow;  nacre  bluish  white,  iridescent. 

Length,  56.00;  height,  33.50;  breadth,  21.00  mill.  ^  (9841). 

55.00;       ••       29.00;        "        21.00     ••  (^  (9841). 

71.00;      ••       40.00;        "        27.00     ••  c?  (8422). 

81.00;       ••       42.00;        "        40.00     ••  ?  (coll.  Jensen). 

74.00;       ••       89.00;        "        29.00     "  (?      "  "      . 

Animal:  Generally  light  flesh  color  or  white  and  transparent; 
ctenidia  very  wide  but  not  very  long,  yellowish  white,  rounded 
at  both  ends,  united  above  throughout  their  entire  length;  right 
and  left  pair  not  entirely  united,  leaving  a  space  about  half  an 
inch,  where  they  hang  free;  all  four  bronchiae  filled  with  ovules 
in  the  female;  labial  palpi  wide,  large,  tongue  shaped,  dark 
flesh  color  with  a  patch  of  yellowish  white  on  the  dorsal  margin, 
united  at  base;  siphons  thick,  papillose  variegated  with  cinna- 
mon brown,  the  extreme  border  edged  with  black;  mantle  white 
and  transparent,  edged  with  black;  liver  dark  brown;  abdomen 
pearly  white;  foot  large  and  muscular;  heart  pulsation  regular, 
sixteen  per  minute. 

Distribution:  Mississippi  River  drainage  and  St.  Lawrence 
drainage.  New  York  west  to  Dakota,  Southern  Canada  south 
to  Texas. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  commonly  in  lakes  and  rivers,  on  a  muddy 
bottom. 

Remarks:  Distinguished  from  all  other  species  found  in 
this  region  by  its  grass  green  color,  minute  umbonal  sculpture 
and  delicate  rays.  It  is  found  associated  with  S,  edentulusy  A. 
grandiSf  A,  pressus  and.  Z.  luteolus^  all  of  which  are  mud  loving 
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flpaciai.  Arths  il»U  iocreuci  witbage,  tlw  gneBiah  epidarmis 
is  r^lacad  by  a.  brqwDlih  coveriog  without  ntyt.  The  fesuilet 
generally  ban  a  jmore  inflated  shell  posteriorly  than  tiie  male. 
Mr.  Simpison  remarks  as  follows  on  giavid  examples  of  this 
spBCies  which  be  bsa  examined:  "  I  found  examples  of  A. 
ferussadana  in  which  all  four  of  the  gills  were  filled  with 
embryos,  the  outer  enormously  distended,  the  inner  moderately  ■ 
filled.  I  have  found  others  in  which  only  the  outer  gill  was 
filled,  and  still  others  with  the  outer  gill  only  partly  filled.  The 
inner  gill  may  empty  first  or  it  may  be  filled  only  under  favora- 
ble circumstances." 

■  4.    Anodontoldes  subcylindraceus  Lea,  pi    iv.,  fig,  4;  pi.  vi..  6g.    1, 
Axodoahi  si<biyli;4ra<tn  Lea,  Trans.  Amer  Phil   Soc.  3d  series,  Vol.  VI,. 
p,  106,  pi.  xxiv,,  fig.  IIT,  :^30, 

■  Shell:  Somewhat  thin,  subcylindrical  or  elliptical,  rounded 
'ftefore  and  triangulate  behind,  the  apex  of  the  angle  truncated  or 
rounded;  dorsal  and  ventral  margins  nearly  straight  in  the 
female,  and  ventral  border  rounded  in  the  male;  surfact  marked 
by  distinct  lines  of  growth,  with  several  dark  lines  marking 
former  rest  periods;  umbones  but  little  elevated,  rusty  brown 
or  greenish  gold  in  color,  but  generally  eroded,  and  with  four 
small  distinct  elevated  ridges,  directed  anteriorly;  posterior  slope 
almost  flat,  subangulated,  but  not  much  excavated;  ligament 
rather  short,  narrow,  dark  horn  color;  epidermis  greenish  or 
greenish  yellow,  varying  from  plain  to  rayed,  the  green  rays  being 
numerous,  rather  wide,  and  radiating  from  the  umbones  to  the 
ventral  border;  hinge  line  straight,  a  trifle  thickened,  with  a  bare 
indication  of  cardinal  teeth  anterior  to  the  umbones;  muscle  scars 
and  pallial  line  distinct  but  not  impressed;  cavity  of  the  beaks 
shallow;  nacre  silvery  white,  with  a  shade  of  bluish,  sometimes 
pure  white  under  the  beaks,  iridescent. 

Leogtb.  60,00;  height,  86,00;  breadib,  26.00  mill,  [f  (13948). 

63.00;       "        83.00:        -  21,60    ■■       9  (coll.  Jensen). 

74,00;      ■'        88.00:       ■■         20,60    -     rf  (13032), 

Animal:  Generally  whitish  or  yellowish;  mantle  white  edged 
with  brownish  black,  the  tentacular  portion  darker;  ctenidia 
long  and  narrow,  rounded  at  both  ends  and  united  above  their 
entire  length,  yellowish  in  color;  labial  palpi  rounded,  not  large, 
united  at  base,  yellowish  in  color;  foot  of  good  size,  whitish  or 
yellowish;   the    abdomen   whitish;    tentacles    small,    blackish 
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brown.  The  outer  gills  were  distended  with  young  April  12, 
1897,  and  were  of  a  deep  chocolate  color.  Glocidia,  as  well  as 
eggs  in  the  morula  stage,  were  very  numerous,  the  former  very 
active.     Normally  all  four  gills  are  used  as  marsupia. 

Distribution:     Illinois  and  Michigan  to  Ohio  and  western 
New  York. 

Geological  distribution:  Pleistocene. 

Habitat:     In  small  rivers  and  creeks,  on  a  muddy  bottom. 

Remarks:  This  species  may  be  distinguished  from  A, 
ferussacianus,  with  which  it  is  very  closely  related  and  may  be 
but  a  variety,  by  the  greenish  gold  color  of  the  umbones  and  its 
general  cylindroid  shape.  The  males  are  not  so  cylindrical  as 
the  females,  and  have  the  posterior  end  very  pointed  while  in  the 
female  it  is  rounded.  The  species  also  varies  in  color,  some 
being  plain  yellowish  brown,  while  others  are  greenish  yellow 
rayed  with  grass  green.  It  is  not  as  common  as  ferussacianus, 
and  is  found  in  the  Desplaines  River  and  its  tributaries,  the 
north  branch  of  the  Chicago  River  and  Lake  Michigan.  Some 
forms  are  of  a  uniform  yellowish  horn  color,  without  rays  of  any 
kind. 


Ovules  filling  all  four  gills  of  female,  ovisacs  not  separated 
by  a  sulcus.     (Simpson.) 

Genus  QUADRULA  Rafinesque,  1820. 

Shell:  Solid,  triangular  to  rhomboidal  with  a  well  devel- 
oped posterior  ridge  and  generally  dark  or  only  feebly  rayed 
epidermis,  and  in  age  often  showing  a  tendency  to  become 
arcuate  on  the  base;  beaks  high,  usually  curved  forward,  their 
sculpture  consisting  of  a  few  rather  heavy  ridges,  either  nearly 
parallel  with  the  growth  lines  or  showing  a  tendency  to  fall  into 
an  anterior  and  posterior  loop;  hinge  plate  heavy,  with  the  teeth 
arranged  much  as  in  Plagiola;  cavity  of  the  beaks  deep  and 
compressed;  muscle  scars  well  defined,  anterior  scar  deep. 
There  is  often  in  this  genus  a  decided  lunule  under  and  just  in 
front  of  the  beaks  which  is  most  conspicuous  in  the  more  solid, 
inflated  forms. 

Animal:  Anal  opening  with  only  minute  papillae  or  none; 
all  four  gills  of  the  female  being  transformed  throughout  into 
marsupia  when  gravid;  ovisacs  not  separated  by  a  sulcus;  inner 
gill  generally  free  from  the  abdominal  sac.     (Simpson.) 
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□  ROUP    or    QU&DRULA    T 

ig.    Quadrula  trlsona  L^a,  pi.  xv..  lig  5. 

U»h  irigpHLs  1.1S.S,   Trans.  Amer    Pbil,   Soc,  Vol.  IV,,  p.    110.  pi.  xvi., 

fig.  40,   1831. 
t'nifl  t-iunji  Lba,  Jooc.   Phil.  Acad.,  Vol    V,  p.    199,  pi.  »xvii.,  fig,   365, 

1863. 
Unhriddtilii  Lsa.  Jour.  Phil.  Acad.,  Vol.  V,,  pp.  187-8.  pi,   xxvii,,    fig. 


Shell:  Trigonal,  thick  and  heavy,  much  inflated,  broadly 
rounded  before  and  behind,  the  posterior  margin  being  pro- 
duced ventrally;  dorsal  margin  curved,  ventral  margin  more  or 
less  sinuous;  surface  more  or  less  shining,  roughened  by  lines 
of  growth;  umbones  large,  elevated,  inflated,  dark  brown, 
directed  anteriorly  and  unmarked  except  by  growth  lines;  ante- 
rior umbonal  slope  short  and  flatly  rounded,  posterior  slope 
strongly  angled,  with  an  excavation  on  each  side  of  the  angle 
which  reaches  from  the  apex  to  the  ventral  border,  where  it 
forms  a  decided  beak-like  projection;  viewed  anteriorly  the 
shell  is  strongly  heart  shaped,  resembling  in  this  respect  some 
cardia,  particularly  hocardia  cor;  ligament  short,  wide,  stout, 
very  dark  brown  or  black;  epidermis  reddish  or  blackish  horn, 
unmarked  by  rays;  cardinal  teeth  double  in  the  left  and  single 
in  the  right  valve,  very  stout,  generally  not  much  elevated, 
triangular,  divergiog,  very  deeply  grooved  and  striated;  lateral 
teeth  short,  solid,  elevated,  lamellar,  serrated,  directed  and 
curved  ventrally;  the  right  lateral  and  the  lower  left  lateral 
have  each  a  depression  and  rudiment  of  an  additional  tooth; 
connecting  bridge  thick,  wide,  flat,  smooth;  anterior  adductor 
muscle  scar  forming  a  truncated  oval,  very  deeply  excavated, 
striated;  posterior  adductor  muscle  scar  oval,  well  impressed, 
striated;  protractor  pedis  muscle  scar  wider  than  long,  deeply 
impressed,  striated;  retractor  pedis  muscle  scar  oval,  very  deeply 
pitted,  striated;  dorsal  musclescars  situated  on  the  posterior  face 
of  the  cardinal  teeth  and  the  under  side  of  the  connecting  bridge, 
deep,  large;  pallial  line  impressed;  cavity  of  the  beaks  deep; 
nacre  silvery  white,  more  or  less  iridescent. 

Leagih,  47.00;  heighi,  50.00:  breadih,  40.00  mill.     Mississippi    River,  Wis. 
51.50;       -        45.00;         ■■  39.00      ■■ 

60.00;       ■'        43.00;         ■'  30.00      '■     Calumet  River  (Hybrid  :). 

Animal:  Anal  opening  small,  only  slightly  crenulated; 
branchial  opening  with  stumpy  brown  papillx;  inner  gill  the 
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larger,  ashy  salmon,  free  from  the  abdominal  sac;  all  four  gills 
moderately  filled  with  embryos  throughout.     (Simpson.) 

Distribution :  "  Western  New  York  to  Minnesota,  and 
Iowa,  and  Kansas;  to  Texas,  east  to  Mississippi  and  Ten- 
nessee."    (Call.) 

Geological  distribution:     Pleistocene. 

Habitat:  In  the  larger  rivers,  on  a  muddy  bottom,  in 
rather  deep  water. 

Remarks:  A  very  distinct  species,  at  once  recognized  by 
its  heavy  trigonal  form,  elevated  umbones  and  cordate  appear- 
ance when  viewed  anteriorly.  Specimens  have  been  found 
fossil  on  an  old  lake  beach,  now  half  a  mile  from  the  lake,  while 
digging  foundations  for  new  buildings.  They  were  found  at  a 
depth  of  from  five  to  ten  feet  below  the  surface.  One  specimen 
found  while  digging  a  cellar  on  Hall  Street  seems  to  be  inter- 
mediate between  trigona  and  rubiginosa;  it  has  the  length  and 
height  of  rubiginosa  and  the  trigonal  and  inflated  shape  of 
trigona.  The  cardinal  teeth  are  more  elevated  and  deeply 
sulcated  in  some  specimens  than  in  others,  and  some  form£  are 
longer  in  proportion  to  their  height.  So  far  as  known  it  is 
found  only  in  the  Calumet  River,  in  which  stream  Messrs.  T. 
Jensen  and  H.  B.  Derr  found  each  a  single  dead  specimen.  The 
individual  collected  by  Mr.  Derr  seems  to  be  a  cross  between 
rubiginosa  and  trigona,  having  the  length  and  general  shape  of 
the  former  and  the  inflated  and  elevated  umbones  of  the  latter. 

i6.    Quadrula  rubiginosa  Lea.  pi.  xix.,  fig.  2;  pi.  xx.,  fig.  1. 

Unio  rubiginosus  Lba,  Trans.  Amer.  Phil.    Soc,    Vol.    III.,    p.    409,  pi. 

viii..  fig.  10,  1829. 
Unio  flavtis  Rafinbsqub.  Conrad  in  monograph,    p.    74,  pi.    xli.,  fig.  2. 
1837. 

Shell:  Elliptical  or  quadrate,  rather  thick,  compressed, 
sometimes  constricted  in  the  center  of  the  shell,  incrassate, 
rounded  before,  squarely  truncated  behind;  dorsal  border 
slightly  curved;  ventral  border  straight  or  curved;  surface 
roughened  by  lines  of  growth,  which  are  elevated  into  sharp 
ridges;  umbones  a  trifle  elevated,  inflated,  light  yellowish 
brown,  marked  by  fi^^e  or  six  heavy,  elevated,  rounded  ridges; 
anterior  umbonal  slope  rounded;  posterior  slope  angulated, 
excavated  in  some  specimens;  ligament  short,  wide,  solid,  very 
dark  brown;  epidermis  dark  horn  colored  or  yellowish,  darker 
in  old  specimens,  and  with  very  faint  indications  of  rays  in 
young  specimens;  cardinal  teeth  double  in  both  valves,  about 
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equal  in  the  left  valve,  and  the  anterior  tooth  small  and  rudi- 
mentary in  the  right,  alt  stout,  heavy,  a  trifle  elevated, 
triangular,  very  heavily  sulcated;  lateral  teeth  long,  wide,  thick, 
heavy,  pyramidal  when  studied  in  cross-section,  serrated, 
directed  toward  the  ventral  margin;  connecting  plate  between 
cardinal  and  lateral  teeth  flat,  thick,  not  much  spreading; 
anterior  adductor  muscle  scar  mussel  shaped,  very  deeply  exca- 
vated, concentrically  and  longitudinally  striated;  posterior 
adductor  muscle  scar  rounded,  impressed, concentrically  striated ; 
prtitractor  pedis  muscle  scar  wider  than  long,  deeply  impressed, 
striated;  dorsal  muscle  scars  situated  on  the  posterior  face  of  the 
cardinal  teeth,  deeply  impressed;  pallial  line  crenulated, 
impressed;  cavity  ol  the  beaks  deep;  nacre  silvery  while  with  a 
tinge  of  salmon  near  the  cavity  of  the  beaks,  and  on  the  anterior 
part,  iridescent. 

Leoglh.fi-iOO:  height,  ^5  00;  bread  lb,  27,00  mill-  (SaCBl. 

L  "       69.00;        "      4I).(W;         ■■        30.50     ■'  (7704), 

H  •■       40,00;        ■■      30.00;  33.50     -  (7764). 

^       ^  ■'       79  00:        '■       00,00:  33  00     ■■  (13441), 

.-{'limit/:  Generally  brownish  slate  color,  except  on  the 
foot  which  is  dark  flesh  or  salmon;  ctenidia  short  and  wide, 
rounded  before  and  behind,  united  above,  and  to  the  opposite 
pair,  throughout  their  entire  length,  the  inner  one  the  larger; 
color  of  ctenidia  bluish;  labial  palpi  tongue  shaped,  united  at 
base  and  for  a  short  distance  posteriorly;  foot  very  thick; 
siphonal  openings  brownish,  the  anal  small  and  almost  smooth; 
the  branchial  larger,  with  dark  flesh  or  salmon  colored  papillEe; 
edge  of  mantle  brown;  liver  yellowish  brown;  between  the 
beaks  and  the  pericardium  the  animal  is  bluish  white.  The 
abdomen  is  of  a  beautiful  pearl  color,  and  the  mantle  is  some- 
times pink  or  salmon  colored.     Four  gills  used  as  marsupia. 

Distribution:  New  York  west  to  Iowa,  Michigan  south  to 
Louisiana  and  Alabama. 

Geological  distribution:  Pleistocene. 

Habitat:  Found  rather  plentifully  in  the  larger  rivers,  on  a 
muddy  bottom,  in  water  from  a  foot  to  twenty  feet  or  more  in 
depth.  ' 

Rtmarks:  A  species  showing  considerable  variation,  espe- 
daily  in  the  shape  of  the  posterior  portion,  and  in  its  corpulency. 
It  is  always  dark  colored.  Some  specimens  approach  very 
closely  to  trigona.  The  form  is  also  confounded,  by  many  con- 
chologisis,  with  coccinea,  but  that  species  is  more  rounded  and 
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lacks  the  angulate  character  of  the  posterior  slope;  the  cardinal 
teeth  also  present  some  differences,  being  more  massive  and 
diverging  in  coccinea  than  in  the  present  species.  The  plate  of 
the  lateral  teeth  is  also  broader  in  coccinea.  Specimens  ex- 
amined June  2,  189*7,  had  both  gills  filled  with  embryos. 

17.    Quadrula  coccinea  Lea,  pi.  xiv.,  fig.  1;  pi.  xix..  fig.  3. 

Unio  coccineus  L.^h,  Trans.   Amer.   Phil.   Soc,  Vol.  VI.,  p.  12,  pi.  v.,  fig. 

12,  1834. 
Unio  fouldii  i^gouldianus)  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  X.,  p.  76,  pi. 

vi..  fig.  16,  1845. 

Shell:  Roundly  quadrate,  or  roundly  elliptical,  somewhat 
compressed,  thick  and  solid;  rounded  before,  squarely  truncated 
behind,  sometimes  much  produced;  dorsal  and  ventral  borders 
curved;  surface  roughened  by  growth  lines  which  are  more  or 
less  sharp  and  elevated;  umbones  elevated,  rather  compressed, 
reddish  brown,  marked  by  three  large,  elevated,  undulating 
wrinkles  and  numerous  fine  growth  lines;  anterior  umbonal 
slope  rounded,  posterior  slope  flat,  subangulated,  and  some- 
times excavated;  ligament  short,  wide,  strong,  very  dark  brown 
or  horn;  epidermis  brownish  or  reddish  brown,  shining;  cardinal 
teeth  double  in  both  valves,  nearly  equal  in  the  left,  the  anterior 
tooth  but  a  rudiment  in  the  right  valve,  all  depressed,  triangu- 
lar, thick,  heavy,  strongly  serrated,  the  anterior  tooth  in  the  left 
valve  being  long  and  narrow;  lateral  teeth  rather  long,  elevated, 
lamellar,  serrated,  directed  ventrally;  the  single  lateral  in  the 
right  valve  has  a  depression  into  which  the  ventral  tooth  in  the 
left  valve  fits;  connecting  plate  between  the  teeth  wide  and 
spreading,  thin,  flat,  smooth;  anterior  adductor  muscle  scar  a 
little  longer  than  wide,  deeply  excavated,  rounded  below,  trun- 
cated above,  striated;  posterior  adductor  muscle  scar  roundly 
quadrate,  slightly  impressed,  striate,  confluent;  protractor  pedis 
muscle  scar  wider  than  long,  very  deeply  excavated,  striated; 
dorsal  muscle  scars  situated  on  the  posterior  face  of  the  poste- 
rior cardinal  tooth  in  the  left  valve  very  deep,  long  and  narrow; 
cavity  of  the  beaks  shallow;  pallial  line  barely  visible;  nacre 
rose,  pink  or  salmon  pink,  iridescent;  in  some  specimens  the 
nacre  is  white. 

Length,  52  50;  height,  89.50;  breadth,  20.00  mill.  (10088). 

61.00;       ••       56.00;         ••        33.00     "     (12992).  Hybrid. 
71.00;       ••       50  00;         "        28.00     "     (12944). 
60.00;       ••       54.<X);         "        32.00     "     (12944). 

Animal :     Generally  a  delicate  flesh  color,  shading  to  bluish 
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whits  about  the  adductor  moseles  and  a  part  of  Aa  foot  and 
abdomeo,  which  latter  ii  yellowiBh;  cteaJdia  abort  and  wide, 
rounded  before  and  behind,  united  above  and  to  the  opposite 
pair  throughout  their  entire  length;  labial  palpi  triangular,  yel- 
lowish at  base  and  bluish  white  at  tip,  united  at  base  and  partly 
on  the  posterior  side;  foot  large,  flesh  colored;  siphonal  open- 
ings yellowish  inside  shading  to  brownish;  anal  opening  slightly 
Granulated,  small;  branchial  with  numerous  brownish  or  blackish 
papule;  edge  of  maotle  black;  liver  dark  brown.  Four  gills 
used  as  marsupia. 
,         DittridulifiM:    Mississippi  and  Ohio  valleys. 

Ge«hgie«l  distritutit*:    Pleistocene. 

HabUat:    In  rivers,  in  soft,  black  mud. 

Rtmarks!  This  species  is  closely  related  to  Q.  rutiginMa, 
but  may  be  distingnished  by  its  inflated  umboaes,  roundly 
elliptical  shell,  produced  postero-ventral  mn^;in  and  its  heavy 
cardinal  teeth.  In  some  specimens  the  pink  nacre  serves  as  a 
distinguishing  character,  but  only  about  thirty  per  ceot  are  thus 
colored,  the  others  having  a  white  nacre.  The  young  more  neariy 
resemble  ntiiginota,  but  as  they  beome  older  the  characters  of 
toeeinta  become  more  pronounced.  Id  tiM  DnPage  River  a 
form  is  sparingly  found,  which  Prof.  R.  E.  Call  says  is  a  cross  - 
between  this  species  and  either  trigena  or  rubiginosa.  As  ruMg- 
inosa  ia  the  only  other  form  ol  this  group  found  in  the  DuPage 
River,  the  cross  must  be  between  these  two  species.  The  cioss 
has  a  thicker  and  more  quadrate  shell  than  the  typical  foim. 
This  is  a  very  significant  fact,  which  may  account  for  much  o[ 
theperplexity  attending  the  identification  of  the  Unionidse.  The 
species  seems  to  be  confined  to  the  Desplaines  Rivei  drainage. 

GROUP   OF  eUADRULA    PLICATA. 

i8.    Quadrula  pllcata  Lesnenr,  pi.  xivi.,  fig.  1. 

Unto  flitalus  Lbsubux,  Lea,  Trans.  Aroer.  Phil.  Soc,  Vol.  III.,  p.  40B, 

1839. 
Vnio  rariflicala  Lauakck,  Aniraaux  sans  verlebres,  ed.  1818,  Vol.  VI.,  p. 

71. 
Unit  hifpapsus  Lea,  Trana.  Amer.  Phil.  Soc.,  2d  series,  Vol.  X  ,  p   0>.  pi 

i-,  fig.  1.   1845. 

Shell:  Broadly  elliptical,  plicate,  very  thick  and  solid, 
inflated,  rounded  before  and  quadrate  behind;  dorsal  and 
ventral  borders  almost  straight;  surface  heavily  marked  by 
growth  lines  and  by  from  four  to  six  rather  heavy  plications 
which  extend  in  a  diagonal  direction  across  the  shell,  passing 
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from  the  upper  part  of  the  shell  toward  the  ventral  part;  umbones 
large,  elevated,  inflated,  dark  horn  color,  marked  by  about  five 
fine,  diverging  wrinkles;  anterior  umbonal  slope  rounded,  short; 
posterior  slope  long,  obtusely  angular,  excavated;  ligament 
long,  wide,  stout,  very  dark  brown  or  horn  color;  epidermis 
black  or  reddish  brown;  cardinal  teeth  double  in  both  valves, 
the  anterior  smallest  in  both  valves,  but  that  in  the  right 
valve  much  smaller;  all  depressed,  stout,  triangular,  very 
deeply  grooved  and  channeled;  lateral  teeth  long,  stout, 
thick,  elevated,  serrated,  directed  ventrally;  connecting  plate 
thick,  wide,  smooth;  anterior  adductor  muscle  scar  kid- 
ney shaped,  very  deeply  impressed,  very  strongly  marked 
by  elevated  riflges;  posterior  adductor  muscle  scar  truncated- 
oval,  distinct  but  not  much  impressed,  striated;  protractor  pedis 
muscle  scar  wider  than  long,  very  deeply  excavated,  striated  and 
strongly  pitted;  dorsal  muscle  scars  large,  very  deeply  impressed, 
one  in  each  valve  situated  on  the  under  side  of  the  connecting 
bridge;  pallial  line  crenulated,  impressed;  cavity  of  the  beaks 
deep;  nacre  silvery  white,  pearly  on  the  posterior  portion. 

Length.  79.00:  height.  64.00;  breadth.  50.00  mill.     (coll.  Handwerk). 
80.00;      ••        63.00;       •'  52.00   "        (13003). 

Animal:  Anal  opening  very  large,  only  slightly  crenulated; 
branchial  opening  very  large  with  many  small  papillae;  palpi 
long  and  falcate,  united  above  and  behind;  gills  large,  inner 
much  the  larger,  free  from  the  greater  part  of  the  abdominal 
sac;  not  gravid.    (Simpson.) 

Distribution:  Western  New  York  to  Arkansas  and  Iowa, 
Michigan  to  Alabama  and  Texas. 

Geological  distribution:     Pleistocene. 

Habitat:  In  the  larger  rivers,  in  rather  deep  water,  generally 
on  a  muddy  bottom. 

Remarks:  Plicata  is  generally  confounded  with  undulata 
Barnes,  but  there  is  no  good  reason  for  this,. as  they  are  quite  dis- 
tinct and  easily  separated.  Plicata  is  always  strongly  inflated 
at  the  umbones,  which  are  much  elevated,  and  the  shell  is  gen- 
erally broader  than  undulata.  The  undulations  are  fewer  in  the 
present  species  and  are  differently  arranged.  In  undulata  the 
umbones  are  flat  and  depressed,  and  the  whole  shell  is  com- 
pressed. The  cardinal  teeth  are  proportionately  heavier  in  the 
present  species.  It  does  not  seem  to  be  very  common  in  this 
area,  and  is  confined  to  the  lower  part  of  the  Desplaines  River. 
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19.     Qiudrula  undulata  Barnes,  pi.  xiii,,  lig.  1.  3;  pi.  lii.,  fig   1, 

t.W.'«».A./fl/ut  Baknks.  Am.  Jour,  of  Sci.  and  Arts,  lat  series,  Vol.  VI., 

I  p.  laiJ,  fig,  3,  1823. 

Ifiiiu  (BilalHi  RAriNisQUB,  Conrad,    Monograph  of  Unio,   p.  IT,   pi.   vji.. 
1SS6. 
I/Hill  iQltieitatus  m*,  Trans.  Am.  Phil.  Soc.,  Vol,  X.,  p,  88,  pi,  i.,  fig.  S, 
tlM.V 
Uttie  pihkryi  Marsh,  The  Naatilus.  Vol.  V,,  p,  1,  18Bh  Vol.  Vll.,  pi.  i., 
fig*.  7,  a   1803  (vide  Call), 

Shell:  Quadrately  elliptical,  undulate,  compressed,  very 
thick  and  heavy,  rounded  before  and  obtusely  triangular 
behind;  dorsal  margin  straight,  ventral  margin  slightly  rounded; 
surface  roughened  by  lines  of  growth  which  are  raised  into  thin 
scales  on  the  ventral  border;  umbones  not  elevated,  somewhat 
inflated,  brownish  horn  color,  marked  by  five  coarse,  diverging, 
rounded  ridges;  anterior  umbonal  slope  short,  rounded;  poste- 
rior slope  long,  flatly  rounded;  ligament  long,  narrow,  thick, 
reddish  or  blackish  horn  color;  epidermis  reddish  brown  or 
blackish;  the  whole  surface  of  the  shell  is  marked  by  coarse 
undulations  extending  in  a  diagonal  direction  across  the  surface, 
in  most  specimens  bifurcating;  five  or  six  large  undulations  are 
generally  present  with  several  smaller  ones;  cardinal  teeth 
double  in  both  valves,  about  equal  in  the  left,  and  the  anterior 
much  the  smaller  in  the  right  valve,  all  but  the  latter  heavy, 
thick,  triangular,  diverging,  very  deeply  striated  and  grooved; 
lateral  teeth  long,  thick,  more  or  less  elevated,  slightly 
curved  ventrally,  serrated;  connecting  plate  between  the  teeth 
thick,  flat,  smooth;  adductor  muscles  and  protractor  pedis 
scar  as  in  plicala ;  dorsal  muscle  scars  numerous,  of  good 
size,  deeply  pitted,  situated  on  the  posterior  face  of  the 
cardinal  tooth  and  on  the  under  side  of  the  connecting  plate; 
pallial  line  very  deeply  impressed,  crenutated;  cavity  of  the 
beaks  broad,  shallow;  nacre  silvery  white,  iridescent  on  the 
posterior  portion. 


ngth,  ISI.OO 

beigbl.  83  00;  breadth.  93  00  mi 

1.    (9321). 

Sfl.OO 

05.00;         ■■        33  CK)     ' 

(9347), 

83.00 

•■         60.00;         ■•        31.50     ■ 

(9526). 

■■       150.00 

■'      103.00:         ■'        60.00     ' 

(coll.  J 

Animal:  Creamy  white,  light  brown  on  abdomen  and  upper 
portions;  anal  and  branchial  openings  large,  the  former  slightly 
crenulated  and  the  latter  with  numerous  small  papilla?;  poste- 
rior part  of  mantle  yellowish  brown,  edged  with  black, 
especially  near  the  two  siphons;  liver  darker  in  color  than  the 
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abdomen;  ctenidia  short  and  wide,  rather  pointed  behind, 
rounded  before,  the  inner  ctenidium  the  larger,  united  above 
throughout  their  entire  length;  labial  palpi  large,  elongately 
oval  or  tongue  shaped,  united  as  is  usual  in  this  genus;  foot 
large  and  muscular;  pulsations  of  the  heart  very  regular,  eleven 
to  twelve  per  minute.     Four  gills  used  as  marsupia. 

Distribution:     New  York  and  Georgia  west  to   Kansas  and 
*  Dakota,  Michigan  south  to  Texas. 

Geological  distribution:     Pleistocene. 

Habitat:     Same  as  that  of  Unio  gibbosus. 

Remarks:  The  writer  has  noted  the  principal  differences 
between  this  species  dind  plicata  under  the  latter  species.  There 
was  considerable  variation  among  the  specimens  of  this  species 
examined.  The  second  cardinal  in  the  right  valve  may  be 
almost  half  as  large  as  the  posterior  cardinal  or  it  may  be 
absent;  there  is  also  every  degree  of  undulation,  from  a  condi- 
tion almost  smooth  (9347)  to  one  in  which  the  ridges  are  large 
and  finely  developed.  Unio  pilsbryi  Marsh  seems  to  be  founded 
on  one  of  these  variations.  This  is  a  rather  common  species  and 
is  widely  distributed,  being  found  in  most  parts  of  the  area.  It 
has  been  found  fossil  in  a  cellar  dug  on  the  corner  of  Frederick 
and  North  Clark  Streets,  about  half  a  mile  from  the  present  lake 
shore.  Very  large  and  fine  specimens  weighing  1  lb.  10  oz. 
have  been  collected  by  Mr.  Jensen  in  the  Little  Calumet  River. 
The  specimens  from  this  locality  are  very  rugose  and  show  a 
tendency  toward  Q.  multiplicata, 

t  GROUP  OF  QUADRULA  LACHRYMOSA. 

ao.    Quadrula  lachrymosa  Lea,  pi.  xxiv..  fig  l;  pi.  xii..  fig.  2. 

Unio /achrymosus  L,iLK,  Trans.  Amer.  Phil.  Soc,  Vol.  III.,  p.  272,  pi.  vi., 

fig.  8,  1827. 
Unio  asperrimus  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  IV.,  p.  71,  pi.  v.,  fig. 

3,  1830-1. 
Unio  quadratus,  Rafinesqub,  Say,  Amer.  Conch.,  pi.  Hi.,  1834. 
Unio  lunulattis  Pratt,  Proc.  Davenport  Acad.  Sci.,  Vol.  I.,  pl.xxxi.,  fig. 

1.  1870. 

Shell :  Quadrate,  compressed,  solid  and  heavy,  pustulose; 
rounded  before  and  squarely  truncated  behind;  dorsal  margin 
straight  or  slightly  curved;  ventral  portion  with  an  excavation 
near  the  posterior  end;  surface  roughened  by  growth  lines  and 
covered  with  pustules  which  are  arranged  in  two  series  on  either 
side  of  a  smooth  depression  situated  in  the  center  of  the  shell, 
and  extending  from  the  umbones  to  the  ventral  border,  at  the 
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excavation  spoken  oE  above;  the  anterior  set  of  pustules  is 
arranged  in  a  narrow  line,  but  the  posterior  set  covers  all  of  the 
posterior  part  where  they  are  long  and  narrow  and  directed 
toward  the  posterior  border;  the  majority  of  the  pustules  are 
small  and  rounded,  but  there  are  one  or  two  very  large  ones 
near  the  ventral  and  central  part  which  are  longer  than  wide; 
the  pustules  are  more  numerous  about  the  umbonal  region  than 
on  any  other  part  of  the  shell  and  the  anterior  part  of  the  shell 
is  always  free  from  them;  umbones  small,  compressed,  light 
brown,  marked  by  numerous  small  pustules;  anterior  umbonal 
slope  rounded,  posterior  slope  pustulose,  forming  an  angle; 
ligament  short,  wide,  solid,  very  dark  brown;  epidermis  yel- 
lowish green,  obscurely  rayed  with  dark  e''':^'';  cardinal  teeth 
stout,  triangular,  diverging,  heavily  grooved,  double  in  both 
valves  as  in  n-Jli-xa  ;  lateral  teeth  long,  narrow,  serrated, 
directed  ventrally;  connecting  bridge  solid,  flat,  smooth;  anterior 
adductor  muscle  scar  forming  a  truncated  oval,  deeply 
impressed,  striated;  posterior  adductor  muscle  scar  scarcely 
visible,  confluent;  pi-olraihn-  pedis  muscle  scar  oval,  deeply 
impressed,  striated;  dorsal  muscle  scars  numerous,  small  (large 
exceptionally),  deeply  pitted,  situated  on  the  posterior  face  of 
the  cardinal  teeth  and  on  the  under  side  of  the  connecting 
bridge;  pallial  line  impressed,  especially  anteriorly,  crenulated; 
cavity  of  the  beaks  deep;  nacre  silvery  white,  iridescent,  espe- 
cially on  the  posterior  part  of  the  shell. 


Leagtb,  60.00; 


O.M; 


beight.  47,00;  breadth.  88-00  mill.  (9006). 
■'  58.60;  ■'  35-00  "  (130881- 
■•  70.00;  ■■  89.00  ■■  (18442)- 
"       Sl.OO;         ■■        18,00     ■•       (1844aiUY.) 


Animal:  Pearly  white,  tinged  with  flesh  color;  ctenidia 
small,  long  and  somewhat  narrow,  rounded  at  both  ends,  the 
inner  one  the  larger,  united  above  for  their  entire  length,  but 
the  opposite  pair  united  to  its  fellow  pair  for  but  three-quarters 
of  the  distance;  color  of  gills  light  flesh;  labial  palpi  of  same 
color  as  gills,  large  and  wide,  tongue  shaped,  united  at  base; 
foot  rather  large,  flesh  colored;  abdomen  pearl  colored,  tinged 
with  flesh,  sometimes  iridescent;  mantle  pearly  or  flesh  colored, 
with  a  line  of  pearl  colored  vertical  fibers  running  clear  around 
near  the  border;  the  ventral  border  edged  with  brown;  anal  and 
branchial  openings  large,  brownish,  the  former  crenulated  and 
the  latter   papillose;    liver  brownish;   heart    very    active  and 
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regular,  pulsations  thirty-one  to  thirty-three  per  minute.  Four 
gjlls  used  as  marsupia. 

Distribution:  Western  New  York  to  Kansas  and  Minne- 
sota, and  south  to  Texas  and  Alabama.   (Call.) 

Geological  distribution:     Pleistocene. 

Habitat:  Found  in  the  larger  lakes  and  rivers,  on  a  muddy 
or  sandy  bottom,  in  somewhat  shallow  water. 

Remarks:  This  is  a  characteristic  and  somewhat  rare 
species  in  this  area,  and  it  is  one  of  our  most  beautiful  Unios. 
The  pustulate  character  of  the  posterior  margin  is  quite  unique, 
some  of  the  larger  pustules  being  shaped  like  the  nodules  in 
Obliquaria  reflexa.  So  far  as  known,  it  is  confined  to  the  south- 
ern region,  and  the  specimens  are  of  medium  size,  yellowish 
green  faintly  rayed  with  grass  green.  In  old  specimens  the 
shell  becomes  a  dark  chestnut  brown. 

GROUP   OF   QUADRULA   PUSTULOSA. 

ai.    Quadrula  verrucosa  Barnes,  pi.  xxiii. 

Unio  verrucosus  Barves,  Amer.  Journ.  Sci.  and  Art,  1st  series,  Vol.  VI., 
p.  123,  fig.  6,  1823. 

Shell:  Ovately  quadrate,  thick,  heavy,  pustulate,  com- 
pressed, rounded  before  and  squarely  truncated  behind;  dorsal 
margin  nearly  straight,  ventral  margin  generally  rounded  but 
sometimes  nearly  straight;  surface  strongly  roughened  by 
growth  lines  and  profusely  covered  with  tubercles  and  pustules 
on  all  but  the  anterior  portion,  the  pustules  being  wider  than 
long  and  following  the  direction  of  the  growth  lines;  the  pus- 
tules are  more  numerous  in  the  center  of  the  shell  than  else- 
where; umbones  small,  prominent  but  not  elevated,  somewhat 
inflated,  strongly  directed  anteriorly,  brown  in  color,  marked  by 
numerous  heavy,  wavy  ridges,  which  extend  for  a  considerable 
distance  toward  the  ventral  part  of  the  umbonal  slope;  anterior 
umbonal  slope  rounded,  posterior  flat,  somewhat  alate,  or 
slightly  excavated,  forming  a  shoulder;  ligament  long,  wide, 
stout,  very  dark  horn  color;  epidermis  uniform  dark  brown; 
cardinal  teeth  single  in  the  right  and  double  in  the  left  (there 
is  almost  always  a  very  small  tooth-like  projection  in  the  right 
valve,  near  the  lunule,  which  is  without  doubt  a  rudimentary 
second  cardinal),  flattened,  large,  solid,  triangular,  deeply 
grooved,  diverging  in  the  left  valve;  lateral  teeth  short,  very 
strong,  striated,  directed  ventrally;  connecting  bridge  broad, 
flat,  smooth  and  solid;  the  shell  extends  above  and  posterior  to 
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the  lateral  teeth  and  forms  a  flat,  alale  projection;  anterior 
adductor  muscle  scar  ova],  deeply  excavated,  heavily  slriatecL 
posterior  adductor  muscle  scar  rounded,  slightly  impressed, 
striated,  confluent;  pr.'tra^ii'r  pedis  muscle  scar  wider  than  long, 
very  deeply  excavated,  striated;  dorsal  muscle  scars  situated  on 
the  posterior  face  of  the  cardinal  teeth,  under  the  connecting 
bridge,  numerous,  rounded,  deeply  pitied;  pallial  line  deeply 
impressed  anteriorly,  crenulated;  cavity  of  the  beaks  deep; 
nacre  varying  between  mauve  and  purple,  iridescent  on  the 
posterior  portion,  having  a  satin  finish  near  the  cavity  of  the 
.  beaks. 

I  Length.  SS.UO;  beigbt.  eS.Oi);  bread tb.  35.00  mill.  $  (8090). 

(M.50;       ■■      58.00;         ■■         27.00     "       j  (8090). 

Animal:  Anal  opening  small  with  no  papilla?;  branchial 
opening  very  large,  with  many  small  brown  papilla;;  palpi  sub- 
triangular,  united  one-half  way  posteriorly;  branchiae  not  large, 
nearly  semicircular,  inner  one  the  larger,  free  nearly  two-thirds 
□f  the  length  o[  the  abdominal  sac;  marsupia  not  developed. 
[Simpson.) 

Dislril'ufion:  Found  generally  throughout  the  Mississippi 
Valley  and  in  the  Ohio  Valley. 

Gfohgical  distrihutii'n:     Pleistocene. 

Habital:  Found  plentifully  in  the  larger  lakes  and  rivers, 
on  a  muddy  bottom. 

Remarks:  A  characteristic  species  which  bears  no  particular 
resemblance  to  any  other  mollusk  found  in  the  area.  It  is  con- 
fined to  the  southern  region,  where  it  is  found  of  large 
size    and    fine  coloration. 

as,     Quadrula  pu«tulOM  Lea,  pt.  xxiv.,  fig  2;  pi.  xxv. ;  pi.  xxvii..  fig   13. 
Unio  punulosns   Lb*,  Traoa.  Amer,   Phil.  Soc.  Vol.  IV.,  p.  04.   pi,  v-iii.. 

fig.  7,  ]B30. 
Unio  schoolcrafliatis  {schoohraftU)VAh.  Trans,  Amer.  Phil.  Soc.  Vol.  V., 

p.  87.  pi.  iii.,  fig,  B.  1833. 
Unio praiimts  Conrad.  New  Fresfa-waier  Shells  ot  the  United  States,  p, 

44,  pi.  iii.,  fig.  1,  1831. 
Uni)  dorfcuilliatitts  Lka.  Trans,  Amer,  Phil.  Soc,.  Vol.  VI,,  p,  73,  pi.  xvii,, 

fig,  54,  1830, 
Unio  moruni  ConKUD,  Monograph  ot  Unio,  p.  II,  pi.  vi,,  fig    1,  1830, 
Unia  ia/litus  Raflbsssub,   Conrad.    Monograph  ot  Unio,    pi,   xl,.  fig,  3, 

1838. 
Unio p'rnodoms  Lha.  Trans,  Amer  Phil.  Soc.  Vol,  X.,  p,  71,  pi,  iii  ,  fig  H, 

1843. 
Unio  aipemius  LsA,  Journ.   Phil.  Acad..  3d  series.  Vol,  V,,  p.  68.  pi.  vii,. 
fig,  318.1801, 
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Shell:  Orbicular,  sometimes  inclining  to  quadrate,  inflated, 
thick,  heavy;  dorsal  border  slightly  curved,  ventral  border 
curved;  rounded  before,  broadly  rounded  or  truncated  behind; 
surface  roughened  bylines  of  growth  and  marked  with  pustules, 
which  may  be  very  few  or  very  numerous,  and  may  fill  the  entire 
valve  or  only  a  small  portion  of  it;  the  pustules  vary  in  size  and 
are  either  small  or  rounded  knobs  or  long  and  narrow  ridges; 
anterior  umbonal  slope  rounded,  posterior  slope  flattened  or 
rounded,  sometimes  excavated;  umbones  varying  from  elevated 
to  depressed,  inflated,  light  greenish  or  brownish,  marked  by 
about  four  elevated  ridges  and  numerous  fine  growth  lines;  the 
umbones  are  almost  always  eroded;  ligament  short,  wide,  stout, 
very  dark  horn,  sometimes  striped  with  a  still  darker  color; 
epidermis  varying  from  a  uniform  yellowish  brown  to  yellowish 
with  a  broad  band  of  dark  green  extending  from  the  umbones 
to  the  ventral  border,  widening  as  it  nears  the  latter  region;  in 
some  specimens  the  green  color  is  disposed  on  different  parts  of 
the  shell  in  small  patches;  cardinal  teeth  double  in  both  valves, 
equal  in  the  left,  the  posterior  the  larger  in  the  right  valve,  soHd, 
triangular,  deeply  grooved,  diverging;  the  cardinals  are  very 
variable,  being  wide  or  narrow,  elevated  or  depressed,  single  or 
double,  sulcated  or  almost  smooth,  and  furnished  with  a  number 
of  accessory  toothlets;  lateral  teeth  short,  stout,  lamellar,  ele- 
vated, serrated,  directed  ventrally;  connecting  bridge  wide,  thick, 
smooth  or  sulcated;  anterior  adductor  muscle  scar  elliptical, 
very  deeply  excavated,  strongly  striated;  posterior  adductor 
muscle  scar  rounded,  impressed,  confluent,  iridescent; //-t^/zTzr/^r 
pedis  scar  as  usual;  dorsal  muscle  scars  situated  on  the  posterior 
face  of  the  cardinal  teeth,  numerous,  arranged  in  a  straight  line, 
deeply  pitted;  pallial  line  impressed,  imbricated;  cavity  of  the 
beaks  deep;  nacre  pearly  white,  iridescent  on  the  posterior  region. 

Length,  59.50;  height,  58.00;  breadth,  86.25  mill.  (77C3). 
54.50;  ••  54.50;  "  82.00  "  (7763). 
52.00;       ••        89.00;         "        32.00     "     9  (18444) 

Animal:  Generally  flesh  colored,  lighter  and  darker  in 
places;  ccenidia  short  and  wide,  half-moon  shaped,  rounded  at 
both  ends,  chocolate  brown  in  color,  united  above  and  to  the 
opposite  pair  for  their  entire  length;  the  inner  ctenidium  is  much 
the  larger,  and  both  are  thickened  posteriorly;  labial  palpi  short, 
wide,  ovate,^  adherent  at  base,  in  color  like  the  ctenidia;  foot 
whitish,  tinged  with  yellowish  or  salmon;  anal  opening  small. 
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without  papilla;  branchial   large  with    small  blackish  papillx; 

mantle  yellowish  brown,  approaching  to  salmon,  edged  with 
black;  liver  and  cardiac  pouch  brownish;  heart  with  very 
regular  pulsations,  numbering  twenty-three  per  minute.  Four 
gills  used  as  marsupja. 

Distribution:  Ohio  and  North  Carolina  west  lo  Kansas  and 
Iowa,  Wisconsin  south  to  Louisiana  and  Texas. 

Geological  dislribuliun:     Pleistocene. 

Habitat:  Found  in  the  larger  rivers  and  lakes,  on  a  muddy 
bottom. 

Remarks:  This  is  one  of  the  most  variable  of  North 
American  Unios,  and  has  received  a  large  number  ot  names,  as 
the  synonymy  on  the  previous  page  showi.  The  shell  varies 
from  entirely  smooth  or  with  few  pustules  {sclwoleraftii)  to  a  con- 
dition where  the  whole  valve  is  covered  with  pustules,  and  the 
pustules  may  be  long  and  narrow  or  round.  The  umbones  vary 
from  depressed  to  elevated  and  the  cardinal  teeth  show  a  dozen 
or  fifteen  different  modifications.  The  writer  has  before  him  at 
the  present  time  nineteen  different  varieties  of  this  shell,  from  a 
number  of  States.  It  is  a  common  and  widely  diffused  species, 
and  with  all  its  mutation,  is  easily  recognized  when  once  known. 
It  is  quite  common  in  the  southern  region,  in  Calumet  Lake  and 
Kiver,  and  is  also  found  in  the  Desplaincs  River,  near  Joliet. 


Ovisacs  distinct,  occupying  a  part  of  outer  branchiae  of 
females.     (Simpson.) 

Genus  OBLIQUARIA  (Rafinesque)  Simpson,  1896. 

Shell:  Solid,  inflated,  oval  in  outline,  obliquely  truncated 
and  pointed  behind  with  a  well  developed  posterior  ridge;  beaks 
prominent,  sculptured  with  a  few  strong  ridges  which  are  heav- 
iest where  they  cross  the  posterior  ridge;  posterior  slope  and 
sometimes  the  entire  shell  covered  with  wavy  or  chevron  shaped 
folds;  a  row  of  three  or  four  strong  elevated  nodules,  com- 
pressed lengthwise,  extends  from  the  beaks  down  the  center  of 
the  shell  and  the  region  behind  this  is  somewhat  excavated; 
epidermis  bright  and  smooth,  sometimes  a  little  wrinkled,  a 
uniform  yellowish  brown  or  painted  with  delicate  broken  green 
lines  which  often  become  zigzagged;  left  valve  with  two  heavy 
pseudo-cardinals  and  two  laterals,  right  valve  with  one  strong 
pseudo-cardinal,  with  often  a  smaller  one  to  front  and  behind  it, 
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and  a  single  lateral  sometimes  with  a  supplementary  one  below; 
cavity  of  the  beaks  rather  shallow;  anterior  part  of  the  shell 
very  solid,  posterior  part  much  thinner. 

Animal:  Anal  opening  with  only  slight  crenulations,  branchial 
opening  having  numerous  papillae;  mantle  very  thin  with  a 
broad,  thick  margin;  branchiae  small,  round  below,  inner  much 
the  larger,  free  nearly  its  whole  length  from  the  abdominal  sac; 
marsupium  consisting  of  from  six  to  ten  distinct  ovisacs  about 
the  center  of  the  outer  gill  or  just  behind  it,  which,  when  gravid, 
project  far  below  the  rest  of  it.    (Simpson.) 

23.    Obliquaria  reflexa  Ra6nesque,  pi.  xiv.,  6g.  5;  pi.  xx.,  6g.  2. 

Unto  reflexus  Rafinbsqub,  Mod.  des  Coq.  Biv.  it  Fluv.  Ohio,  p.  806,  1820. 
Unio  cornutus  Barnes,  Amer.  Jour.  Sci.  and  Arts,  1st  series.  Vol.  VI.,  pt 
122.  figs.  5a,  5b.  1828. 

Shell:  Roundly  ovate,  thick,  heavy,  inflated,  broadly  rounded 
before,  triangular  behind;  dorsal  border  rounded,  ventral  border 
with  a  profound  bulge;  surface  smooth,  the  lines  of  growth 
being  very  fine,  ornamented  by  four  large  nodules  which  are 
placed  in  the  center  of  the  surface  on  a  line  drawn  from  the 
umbones  to  the  central  bulge;  on  the  umbones  the  nodules  are 
rounded,  but  as  they  near  the  ventral  border  they  become  very 
long  and  narrow;  umbones  elevated,  inflated,  ornamented  with 
four  large  nodules  and  numerous  fine,  concentric  growth  lines, 
color  light  brown;  anterior  umbonal  slope  very  broad  and 
rounded;  posterior  slope  excavated,  with  a  strong  shoulder 
extending  from  the  umbones  to  the  ventral  border,  making  the 
shell  strongly  angular;  ligament  short,  very  wide,  strong,  dark 
brown;  epidermis  light  grass  green,  yellowish  green  or  brownish; 
some  specimens  are  marked  by  numerous  wide  green  or  black 
rays,  which  are  made  up  of  more  or  less  interrupted  lines  or 
zigzag  shaped  marks;  cardinal  teeth  double  in  both  valves, 
equal  in  the  left  valve  and  the  posterior  tooth  much  the  smaller 
in  the  right  valve,  massive,  heavy,  broadly  triangular,  diverging, 
very  heavily  grooved;  lateral  teeth  short,  thick,  serrated, 
directed  ventrally;  connecting  bridge  very  thick,  broad,  flat, 
smooth;  anterior  adductor  muscle  scar  longer  than  wide,  very 
deeply  excavated,  strongly  striated;  posterior  adductor  muscle 
scar  rounded,  impressed,  striated,  confluent,  iridescent;  pro- 
tractor pedis  muscle  scar  wider  than  long,  deeply  excavated, 
striated;  dorsal  muscle  scars  numerous,  situated  on  the  poste- 
rior face  of  the  cardinal  teeth,  small,  deeply  pitted;  pallial  line 
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impressed,  creoulatedi  cavity  of  the  beaks  shallow;  nacre  sil- 
very white,  iridescent  on  the  posterior  part.  The  anterior  patt 
of  the  sliell  is  much  thicker  than  the  posterior  part.  m 


Animal:  Anal  opening  very  small,  apparently  having  small 
crenulalions;  branchial  opening  small  with  small  thick  set 
papillae;  branchiie  small,  round  below,  inner  the  larger,  free 
nearly  the  whole  length  of  the  abdominal  sac;  marsnpium 
consisling  of  from  four  to  six  elongated  ovisacs  just  behind  the 
center  of  the  outer  gill.     (Simpson. ) 

DistTibutkm:  Western  New  York  west  to  Arkansas,  Mich- 
igan south  to  Texas. 

Geological  distribution:    Pleistocene. 

Hal>ital:  Found  in  rivers,  in  a  few  feet  of  water  on  a  muddy 
torn. 

Remarks:  Kffiexa  is  a  very  distinct  species,  not  to  be  con- 
founded with  any  other  form.  It  varies  very  much  in  its  orna- 
mentation from  plain  to  strongly  rayed,  but  the  nodules  seem  to 
be  very  constant,  it  is  a  rare  and  very  restricted  species,  at 
present  only  known  from  the  Calumet  River.  The  specimens 
from  this  locality  are  yellowish  with  fine  black  rays  made  up  of 
small  dashes  of  color  placed  longitudinally. 


Genus  PLAOIOLA  (RaKnesque)  Agassiz,  18S2. 

Shell:  Rather  solid,  somewhat  triangular  in  outline,  pointed 
posteriorly  and  having  a  sharply  defined  posterior  ridge  covered 
generally  with  a  smooth  epidermis  which  is  often  beautifully 
painted  with  wavy  or  zigzagged  lines  and  markings;  beaks 
not  prominent,  the  region  often  being  compressed;  beak 
sculpture  very  faint,  consisting  of  a  few  irregular  corrugations; 
hinge  line  curved  with  two  cardinals  (pseudo-cardinals)  and 
two  laterals  (pseudo-laterals)  in  the  left  valve,  and  one  promi- 
nent cardinal  (pseudo- cardinal)  with  sometimes  one  or  two 
smaller  ones,  and  one  prominent  lateral  (pseudo-lateral),  and 
a  smaller  inner  one  in  the  right  valve.  The  female  shell  is 
generally  slightly  more  inflated  and  developed  in  the  postbasal 
region  than  that  of  the  male,  but  in  some  cases  it  is  extremely 
difficult  to  separate  the  sexes  by  the  shell  characters. 

Animal:  Branchial  and  anal  openings  provided  with 
papillae,  posterior  part  of  the  outer  gill   of   female  used  as  a 
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marsupium,  having  distinct  ovisacs  much  like  Lampsilis; 
inner  gill  partly  free  from  abdominal  sac;  mantle  often  fringed 
in  front  of  branchial  opening.     (Simpson.) 

GROUP   OF    PLAGIOLA    DONACIFORMIS. 

24.    Plagiola  donaciformis  Lea,  pi.  xiii.,  fig.  4. 

Unio  donaciformis  Lba,   Trans.   Amer.    Phil.  Soc,  Vol.  III.,  p.  266,  pi. 

iv..  fig.  3,  1827.     Male. 
Unio  zigzag  Lea,  Trans.  Amer.  Phil.    Soc,  Vol.  III.,  p.  409,   pi.  xii.,  fig. 

19,  1829.     Female. 

Shell:  EUiptically  elongated,  thick  and  solid,  inflated;  dor- 
sal margin  almost  straight;  ventral  margin  rounded;  rounded 
before,  acutely  biangular  in  the  male  and  somewhat  truncated 
in  the  female;  surface  smooth  and  shining,  lines  of  growth 
indicated  by  obtuse  ridges;  umbones  not  much  elevated  but 
much  inflated,  yellowish  or  greenish  in  color,  marked  by  very 
many  fine  elevated  ridges;  anterior  umbonal  slope  rounded; 
posterior  slope  long,  slightly  excavated,  shorter  in  the  female 
than  in  the  male,  and  forming  a  rounded  ridge  or  shoulder; 
ligament  short,  rather  wide, dark  horn  color;  epidermis  light  green 
or  yellowish  green,  with  numerous  rays  composed  of  V-shaped 
dashes;  in  the  female  the  dashes  are  frequently  larger  and  form 
somewhat  continuous  rays;  cardinal  teeth  double  in  the  left  and 
single  in  the  right  valve,  small,  elevated,  narrow,  more  or  less 
triangular,  coarsely  serrated;  the  single  tooth  in  the  right  valve 
is  acutely  triangular;  lateral  teeth  long,  directed  ventrally, 
lamelliform,  almost  straight,  rather  thick,  striated;  the  right 
lateral  has  a  small  depression  near  the  posterior  end;  bridge 
between  the  teeth  arched,  narrow,  thick;  anterior  adductor 
muscle  scar  longer  than  wide,  deeply  excavated,  striated;  pos- 
terior adductor  muscle  scar  ovate,  scarcely  visible,  confluent; 
protractor  pedis  muscle  scar  wider  than  long,  deeply  impressed, 
striated;  dorsal  muscle  scar  situated  in  the  cavity  of  the  beaks, 
numerous,  deeply  excavated;  pallial  line  slightly  impressed; 
cavity  of  the  beaks  rather  deep  in  most  specimens;  nacre  sil- 
very white,  iridescent,  especially  on  the  posterior  part. 

Length.  48.00;  height,  32.50;  breadth,  23.00  mill.     ^  (8866). 

Animal:  .Marsupium  occupying  posterior  half  of  outer 
gill  of  female  in  numerous  distinct  ovisacs;  branchiae  small, 
inner  much  the  larger,  nearly  semicircular;  free  from  abdominal 
sac  only  at  posterior  end;  mantle  with  many  brown  papillae  on 
postbasal  edge;  branchial    and  anal  openings  small,  each  with 


n  THB   CftlOAOO   ACADBUY   OF   SCIINCES. 

many    small  brown  papillie;     superanal    opening    rather  large 
papillose.  (Simpson.) 

Distribution:     Mississippi  Valley,  Michigan    lo    Louisiana. 

Geoloj^ieal  di'tributien:     Pleistocene. 

Habital:     In  rivers,  on  a  muddy  bottom. 

Remarks:  Donaciformis  is  easily  distinguished  by  its  zigzag 
epidermis.  The  males  and  (emales  differ  somewhat  and  have 
been  described  as  distinct  species.  In  the  female  the  anterior 
end  is  rounded,  projects  beyond  the  umbones,  which  are  ele- 
vated; the  posterior  end  Is  short,  truncated  or  obtusely  biangu- 
lar  and  considerably  inflated.  In  the  male  the  anterior  end  is 
short,  while  the  posterior  end  is  long  and  pointed,  and  some- 
what compressed.  It  does  not  seem  to  be  a  common  speci&s, 
and  but  few  specimens  have  been  collected  in  the  present  area, 
where  it  is  confined  to  the  southern  region. 
35.     Plaglola  elegant  Lea,  pi.  xxi,.  ligl. 

Vnia  •riegans  Lba,  Trans.  Amor,  Phil.  Soc.,  Vol.  IV.,  p,  88,  pi.  ii.,  fig.  13, 

11830-1. 
Unit  IrHtifatU!  RkriseBQVi.  Say  in  Amecican  Conchology,  p.  67. 
.S/i^lt:  Trigonal,  somewhat  inflated,  thick  and  solid, 
rounded  before  and  obtusely  biangulate  behind;  dorsal  and 
ventral  margins  curved;  surface  smooth  and  shining,  growth 
lines  not  prominent;  umbones  elevated,  more  or  less  inflated, 
yellowish  or  greenish  in  color,  marked  by  several  undulating, 
elevated  ridges,  generally  eroded;  anterior  umbonal  slope 
rounded,  heart  shaped  when  the  valves  are  closed;  posterior 
slope  flat  or  excavated,  separated  from  the  sides  of  the  shell  by 
a  strong  ridge  or  shoulder;  ligament  short,  wide,  stout,  dark 
brown  oi:  chestnut  color;  epidermis  light  yellowish  green,  with 
numerous  dark  green,  zigzag  rays,  which  are  finer  and  smaller 
than  in  donaciformit  (sometimes  the  rays  are  plain);  cardinal 
teeth  double  in  both  valves,  those  in  the  left  valve  nearly  equal, 
elevated,  pyramidal  or  triangular,  stout,  serrated;  those  in  the 
right  valve  unequal,  the  anterior  being  but  a  thickening  of  the 
hinge  line,  the  posterior  elevated,  pyramidal,  thick,  striated 
lateral  teeth  short,  thin,  lamelliform,  serrated,  curved  ventraliy 
that  in  the  right  valve  has  a  depression  as  in  donaciforniis;  ante- 
rior adductor  muscle  scar  squarish,  deeply  excavated,  striated 
posterior  adductor  muscle  scar  ovate,  lightly  impressed,  conflu 
ent;  /rf/rnf/tw- /^rfw  muscle  scar  small,  wider  than  long,  deeply 
impressed  and  striated;  dorsal  muscle  scars  as  in  donadformis ; 
pallial  line  impressed;  cavity  of  the  beaks  of  good  depth;  nacre 
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silvery  white,  sometimes  tinged  with  light  lavender,  iridescent, 
especially  on  the  posterior  part. 

Length,  36.00;  height.  81.00;  breadth,  17.00  mill.  (  1768). 
33.50;  ••  24.00;  "  18.00  "  (  1768). 
52.00;       "        39.00;         ••        24.00     "         (13440). 

Animal:  Anal  opening  small,  with  dark  papillae;  branchial 
opening  with  a  few  black  papillae;  mantle  thin,  with  a  wide, 
thickened  border  which  is  double  and  slightly  toothed  below; 
inner  gill  the  larger  in  front,  united  throughout  to  the  abdomi- 
nal sac;  outer  gill  larger  behind;  marsupia  occupying  the  pos- 
terior part  of  the  outer  gill  in  about  fifty  ovisacs  with  a  longi- 
tudinal fold  far  above  its  base.     (Simpson.) 

Distribution :  Mississippi  and  Ohio  Valleys  and  Lake 
Michigan. 

Geological  distribution:     Pleistocene. 

Habitat:     Similar  to  donaciformis. 

Remarks:  This  is  a  species  which  is  frequently  confounded 
with  P.  donaciformis,  ,  It  has  a  much  more  trigonal  shell  and  the 
zigzag  character  of  the  rays  differs  from  donaciformis.  In 
the  latter  species  the  zigzags  are  large  and  coarse  and  the  V-s 
long,  and  scattered  over  the  surface  in  connected  festoons;  in 
^legans  the  zigzags  are  small,  the  V-s  short  and  placed  in  a  reg- 
ular disconnected  series  of  rays.  When  once  known  the  two 
species  need  never  be  confused.  In  some  rare  specimens  the 
rays  are  not  composed  of  zigzag  rays,  but  are  straight  and 
thread  like.  It  is  not  a  common  species,  and  is  restricted  to  the 
southern  region. 

Genus  LAMPSILIS  Rafinesque,  1820. 

Shell:  Oval  to  elongate,  inflated,  moderately  solid,  with- 
out a  clearly  defined  posterior  ridge,  and  never  becoming  arcuate 
with  age,  with  a  hard,  bright,  usually  rayed  epidermis;  beak 
sculpture  consisting  for  the  most  part  of  delicate  parallel  ridges 
which  show  a  tendency  to  fall  into  an  anterior  and  posterior 
loop.  In  the  female  the  postbasal  part  of  the  shell  is  swollen 
opposite  the  part  of  the  branchiae  which  contains  the  embryos. 
Hinge  containing  two  cardinals  (pseudo-cardinals)  and  two 
laterals  (pseudo-laterals)  in  the  left  valve,  and  one  cardinal  with 
sometimes  a  small  second  one  above,  and  one  lateral  in  the 
right  valve. 

Animal:  Branchial  opening  papillose,  anal  opening  gen- 
erally having  well  developed  papillae;  inner  gills  usually  united 


to  the  abdominal  sac  throughout  their  length;  posterior  part  of 
the  outer  braachiffi  becoming  developed  into  a  marsupium,  con- 
sisting of  distinct  ovisacs  whose  lower  ends  are  rounded;  mar- 
supium rounded  on  its  base  and  projecting  below  the  inner 
gill,     (Simpson.) 

Section  LAMPSIUS  (typical). 

34.     Lftcnpsllls  ventrlcosuB  Barnes,  pi.  xii  ,  dgs.  3,  4,  .'>, 

rnip  vcHl>-u^>»i  Barnes.  Amer,  Jour,  Sci,  4  Arts,  1st  series,  Vol.  VI.,  p. 

867,  figs.  14a,  Ub,  14c,  1833, 
Uaio  .xecidfns  Lba.  Traos.  Amer.  Phit.  Soc,  Vol.  III.,  p.  435,  pi.  ».,  fig,  16. 

iHao, 

(Jnio  cardiuat  RafinssqUi,  Conrad.  Monograph  of  Unio,  p.  T,  J881. 

Ume  satur  Lea,  Trans.  Aiuer.  Phil.  Soc,  3d  series,  Vol,  X.,  p.  365,  pi 
xvii..  fig.  IB.  1832. 

f«w  t,ina.ieK!h  Lba,  Jour.  Phil.  Acad.,  Vol   IV.,  p.  268.  pi   sliv.,  fig,  U8. 
1850, 

Unitt  suimalHS  Lba.   Reeve.  Conch.   Icon,,  Vol.,  XVI.,   i/«io,  pi.  Ixxxv., 

fig.  466  (not  Ihe  true  luhr.-ulNs). 
Shell:  Large,  inflated,  subovate  or  elongately  ovate,  thick 
and  heavy,  rounded  before  and  broadly  rounded  behind,  the 
male  being  obtusely  biangulate;  dorsal  margin  slightly  curved: 
ventral  margin  curved;  surface  smooth  and  polished,  growth 
lines  prominent;  theheight  of  the  shell  posterior  to  the  umbones 
is  very  much  greater  than  immediately  in  front  of  them;  um- 
bones  prominent,  inflated,  yellowish  brown  in  color,  marked  by 
six  coarse, elevated  ridges;  anterior  umbonal  slope  short, rounded; 
posterior  slope  long,  flat,  forming  a  decided  angle;  ligament 
rather  short,  wide,  stout,  dark  chestnut;  epidermis  yellowish 
or  yellowish  green,  with  a  few  rather  wide  (sometimes  narrow) 
rays  extending  from  the  umbones  to  the  ventral  border  (the 
posterior  portion  is  almost  without  rays  in  some  specimens) ;  car- 
dinal teeth  double  in  the  left  valve  and  single  in  the  right,  longer 
than  wide,  elevated,  striated;  the  hinge  iine  near  the  cardinal  in 
the  right  valve  is  slightly  enlarged,  and  may  represent  a  second 
cardinal;  lateral  teeth  strong,  heavy,  elevated,  lamellar,  crenu- 
lated,  slightly  curved ;  connecting  bridge  arched,  narrow, 
smooth;  anterior  adductor  muscle  scarlonger  than  wide,  deeply 
excavated,  especially  near  the  cardinal  teeth,  striated;  posterior 
adductor  muscle  scar  rounded,  as  wide  as  long,  concentrically 
striated,  not  much  impressed;  /iro/rac/or  pe/fis  muscle  scar  wider 
than  long,  deeply  impressed,  coarsely  striated;  dorsal  muscle 
scars  situated  on  the  posterior  face  of  the  cardinal  teeth  and  the 
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under  surface  of  the  connecting  plate,  large,  deeply  excavated; 
pallial  line  deeply  impressed  anteriorly;  cavity  of  the  beaks 
deep;  nacre  silvery  white,  only  slightly  iridescent. 

Length,  117.50;  height,  70.00;  breadth,  51.50  mill.  ^  (9319). 

97  00;      ••        65.00;        ••        41.50     "  9  (8054). 

112.00;      ••        73.00;        "        48.50     "  9  (12425). 

153.00;      ••        93.00;        •'        62.00     ••  ^  (coll.   Jensen). 

••       107.00;      ••        72.00;        "        56.00     "  9 

Animal:  Generally  pearly  white  or  flesh  colored;  anal  and 
branchial  openings  of  moderate  size,  both  papillose;  ctenidia 
long  and  wide,  rounded  before,  pointed  behind,  strongly  lami- 
nated, united  above  and  to  the  opposite  pair  throughout  their 
entire  length;  labial  palpi  long,  wide,  tongue  shaped,  united  at 
base,  light  pearly  or  flesh  colored;  foot  large  and  muscular, 
flesh  colored;  abdomen  pearly  and  iridescent;  mantle  pearly 
white,  edged  with  brown;  siphons  yellowish  white  inside,  edged 
with  blackish  brown;  in  all  of  the  specimens  examined  by  the 
writer  the  posterior  part  of  the  abdomen  was  supplied  with  a 
small  triangular  appendage  of  unknown  function;  liver  dark 
brown;  heart  pulsations  regular,  seventeen  to  eighteen  per 
minute.  The  posterior  half  of  the  outer  branchium  is  used  as 
a  marsupium. 

Distribution:  New  York  west  to  Iowa,  southern  Canada 
south  to  Louisiana. 

Geological  distribution:     Pleistocene. 

Habitat:  In  lakes  and  rivers  of  some  size,  generally  on  a 
muddy  bottom. 

Rernarks:  A  very  distinct  species,  like  no  other  in  the 
region,  the  peculiar  slope  of  the  posterior  portion  of  the  shell 
at  once  distinguishing  it.  The  female  is  more  produced  pos- 
teriorly than  the  male,  the  latter  having  the  posterior  end  much 
sharper,  and  also  having  a  peculiar  bulge  in  the  ventral  part  of 
the  shell,  just  posterior  to  the  center.  The  rays  vary  from  very 
narrow  threads  to  wide  bands  and  are  placed  differently  from 
any  other  species.  It  seems  to  be  rather  widely  distributed  in 
the  area,  and  is  fairly  common.  A  specimen  from  the  Little  Calu- 
met River,  collected  by  Mr.  Jensen,  weighed  one  pound  and  one 
and  a  half  ounces  when  alive. 

27.     Lampsilis  multiradiatus  Lea.  pi.  xxi  ,  6gs.  2.  3. 

Unio  multiradiatus  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  III.,  p.  409,  pi.  ix., 
fig.  15,  1829. 

Shell:     Subovate,  of    medium    size,  rather   solid,    inflated, 
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rounded  before  and  broadly  elUptieal  behind,  the  female  broader  ' 
than  the  male;  doraal  and  veBtral  margins  curved;  surface 
smooth  and  shining;  growth  lines  prominent  near  the  ventraJ 
border;  umbones  sot  elevated,  inflated,  dark  reddish  brown  in 
color,  and  marked  by  five  elevated,  undulating  ridges,  causing 
the  umlio  to  resemble  a  miniature  QuaiirriJa  plicala ;  a-nXeriox  am- 
.  bonal  slope  rounded,  posterior  slope  broadly  rounded;  ligament 
short,  wide,  stout,  dark  chestnut  color;  epidermis  yellowish 
green,  tinged  with  dark  red,  and  marked  by  very  many  dark 
green  rays,  which  are  wavy  in  outline  and  vary  greatly  in  width; 
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deeply  impressed,  concentrically  striated,  confluent;  protractor 
pedis  muscle  scar  wider  than  long,  deeply  impressed,  striated, 
longer  at  the  anterior  than  at  the  posterior  end;  dorsal  muscle 
scars  situated  in  the  cavity  of  the  beaks  and  on  the  posterior 
face  of  the  cardinal  teeth,  numerouSjdeeplypitted;  cavity  of  the 
beaks  rather  deep;  pallial  tine  very  wide,  impressed;  nacre  sil- 
very white,  iridescent,  especially  on  the  posterior  part,  showing 
the  rays  through  the  shell  on  the  ventral  and  posterior  borders; 
the  center  of  the  shell  has  what  the  silversmiths  would  call  a 
"satin  finish." 

Lcnglb,  52.00;  lieight,  87.00;  breadth,  23.00  mill.     ^  (7G02)- 
GO.OO;       •■         45.00;         "  80.00      -       $  (7608). 

48,00;       "        33.00;         ■■  20.00      '■       ?  (7501). 

Animal:  Anal  opening  rather  large,  with  dark  papillae; 
branchial  opening  large,  with  coarse,  dark  papilla;  mantle  bor- 
der greatly  thickened  and  dentate  below;  inner  gill  much  the 
larger  in  front,  united  to  the  abdominal  sac  throughout;  mar- 
supium  occupying  the  posterior  half  of  the  outer  gill  of  the  fe- 
male, ovisacs  large,  dark  below.  (Simpson.) 

Distribution:  Mississippi  and  Ohio  valleys  and  Lake 
Michigan. 

Geological  distribution:     Pleistocene. 

Habitat:     Same  as  L.  iris. 
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Remarks:  A  species  at  once  distinguished  by  its  subovate 
outline,  inflated  beaks  and  numerous  rays,  which  radiate  from 
the  umbones  to  the  ventral  and  lateral  margins.  The  umbonal 
markings  are  very  distinct  and  peculiar,  and  the  wavy  character 
of  the  rays  is  not  found  in  any  other  species  which  inhabit  this 
area.  It  seems  to  be  confined  to  the  lakes  in  the  southern 
region. 

Section    METAPTERA  Rafinesque. 

GROUP    OP    LAMPSILIS     ALATUS. 

28.    Lampsilis  alatus  Say.  pi.  xviii. 

Unio  alatus  Say,  Nich.  Encyc.  Vol.  IV.,  fig.  2,  1816. 

Shell:  Large,  rather  solid,  symphynote,  broadly  oval  in  out- 
line in  old  specimens  but  obtusely  triangular  in  strongly  alate 
forms,  somewhat  inflated  when  adult  but  compressed  when 
young,  rounded  before  and  generally  very  broadly  rounded  be- 
hind, although  some  specimens  are  triangulate;  umbonal  slopes 
rounded;  the  alate  postero-dorsal  margin  is  very  much  com- 
pressed, and  when  perfect  is  exactly  triangular  in  shape,  ex- 
tending from  the  umbones  to  the  posterior  end  of  the  shell;  in 
old  specimens,  or  those  in  which  the  "wing"  is  not  fully  de- 
veloped, the  shape  is  not  so  clearly  defined;  ventral  margin  slightly 
rounded;  surface  smooth  and  shining  on  the  central  part  of  the 
shell,  with  the  lines  of  growth  large  and  coarse  on  the  anterior, 
posterior  and  ventral  margins  and  the  alate  portions;  epidermis 
black  or  greenish  black,  in  the  young  yellowish  horn,  perfectly 
plain  and  rayless  in  old  specimens  but  distinctly  rayed  with 
numerous  fine  green  rays  over  a  yellowish  background  in  young 
and  half  grown  specimens;  umbones  depressed,  flush  with  the 
hinge  line,  ornamented  by  several  very  fine  rai^d  ridges;  liga- 
ment large,  solid,  light  brown  in  color;  cardinal  teeth  double  in 
both  valves,  those  in  the  left  valve  about  equal  in  size,  long  and 
narrow,  elevated,  strongly  grooved  on  their  anterior  faces;  those 
in  the  right  valve  unequal  in  size,  the  anterior  tooth  small,  the 
posterior  tooth  large  and  similar  in  form  to  those  of  the  left 
valve;  lateral  teeth  long,  thin,  lamellar,  elevated,  very  slightly 
arcuate,  smooth;  anterior  adductor  muscle  scar  deeply  im- 
pressed, striated;  posterior  adductor  muscle  scar  large,  very  in- 
distinct, con^uQVii;  protractor  pedis  muscle  scar  deeply  impressed, 
striated;  pallial  line  distinct,  impressed,  somewhat  crenulated; 
dorsal  muscle  scars  in  the  cavity  of  the  beaks  and  arranged  in 
nearly  a  straight  row,  deeply  pitted;  there  are  from  six  to  seven 


amall,  rounded  pits,  followed  by  a  single  long  and  nai 
vory  deeply  impressed;  cavity  of  the  beak  wide,  shallow;  nacrfl' 
varying  (rooi  deep  purple,  through  mauve  to  salmon  pink,  iri-; 
descent.  i 

Lengtb,  1 14.00;  beight,  74.00:  bieadth,  36.00  mill.  1 

121.00;      "       Q8.IXI;      ■'         37.00    -  J 

68.00;  59.00;       "  10,00     ■■  1 

Animal:  Anal  opening  small,  without  papillse;  branchiajlj 
opening  small  with  vestiges  of  papillx;  palpi  sublriangular,^ 
united  only  slightly  behind;  inner  gill  united  throughout  to 
abdominal  sac;  branchial  uterus  occupying  posterior  part  of 
the  outer  gill,  very  distinct,  projecting  below  inner  gill.  ' 
(Simpson). 

Distribution:  Western  New  York  west  to  Nebraska  and' 
Iowa,  Wisconsin  south  to  New  Mexico. 

Gtdogical  distribution:     Pleistocene.  ( 

Habitat:  In  the  larger  lakes  and  rivers,  on  a  muddy  botrj 
torn,  in  water  from  five  to  twenty  feet  in  depth.  j 

Remarks:  Alalus  is  a  very  distinct  species,  easily  known  by  its- 
rich  purple  interior  and  very  alate  post ero-dorsal  margin.  Thelat-' 
ter  is  more  pronounced  in  young  than  in  old  specimens,  the  lat-  ' 
ter  becoming  more  oval  in  form  and  losing  to  some  degree  their 
pronounced  alate  character.  The  division  between  the  posterior 
umbonal  slope  and  the  alate  "  wing  "  is  marked  by  an  area  of  the 
lines  of  growth  which  is  raised  in  strong,  wavy  ridges.  The  rays 
vary  to  some  extent,  the  young  shell  having  rather  wide  green 
rays  on  a  yellowish  background;  half-grown  specimens  have 
narrow  rays  on  a  yellowish  green  background,  while  old  speci- 
mens have  a  perfectly  rayless  epidermis.  The  cardinal  teeth 
also  vary  in  some  specimens,  being  rather  long  and  narrow,  with 
sulcations  on  the  anterior  faces,  while  in  others  they  are  more 
solid,  wider,  long,  triangular,  and  the  sulcations  are  extended 
to  the  upper  surface  of  the  teeth,  which  are  all  directed  toward 
the  antero- ventral  border  of  the  shell.  The  anterior  adductor 
muscle  scar  almost  always  has  a  heavy  ridge  between  it  and  the 
protractor  pedis  %c^t,  the  ridge  bearing  a  portion  of  the  adductor 
scar.  The  alate  portion  of  the  shell  extends  far  above  the  lateral 
teeth.  This  species  has  been  found  in  the  southern  region  in 
the  Calumet  River,  and  in  the  western  region  in  the  Desplainys 
River.     It  does  not  appear  to  be  common. 
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29.    Lampsilis  gracilis  Barnes,  pi.  xix.,  fig.  1. 

Unio  gracilis  Barnes,  Amer.  Journ.  of  Sci.  and  Arts,   1st  series,  Vol.  VI. » 

p.  274,  1823. 
Unio  fragilis  Raf.,  Conrad,  Mon.,  pi.  xxx.,  1886. 
Unio  dolosus  Lba,  Journ.  Phil.  Acad.,  Vol.  V.,  p.  75,  pi.  ix.,  fig.  224,  1861. 

Shell:  Elliptical,  compressed,  alate,  rather  thin>  rounded 
before  and  very  ^broadly  rounded  behind  (sometimes  obtusely 
triangular);  dorsal  margin  straight,  ventral  margin  rounded; 
dorsal  margin  alate  posteriorly  and  the  shell  produced  postero- 
ventrally;  surface  generally  smooth  and  shining,  the  growth  lines 
very  faint,  excepting  on  the  alate  portion;  in  old  specimens  the 
growth  lines  are  more  prominent;  umbones  very  much  de- 
pressed, light  or  dark  horn  color,  marked  by  four  wrinkles 
arranged  in  a  double  loop;  in  older  specimens  the  umbones  be- 
come almost  smooth  or  are  eroded;  anterior  umbonal  slope 
almost  fiat,  posterior  slope  long,  subexcavated;  ligament  weak, 
long  and  narrow,  very  dark  horn  color;  epidermis  yellowish, 
with  numerous  grass  green  rays  extending  diagonally  from  the 
umbones  to  the  base  and  posterior  end;  some  specimens  are 
plain  yellow  or  yellowish  horn;  cardinal  teeth  weak,  very  thin, 
elevated,  striated  on  the  inner  face,  single  in  each  valve,  that  in 
the  right  valve  much  the  larger;  lateral  teeth  more  solid  than 
cardinals,  long,  lamellar,  elevated,  minutely  striated,  very 
slightly  curved;  no  connecting  plate  between  cardinal  and  lateral 
teeth;  anterior  adductor  muscle  scar  longer  than  wide,  im- 
pressed, striated;  posterior  adductor  muscle  scar  very  wide,  not 
much  impressed,  confluent;  protractor  pedis  muscle  scar  wider 
than  long,  impressed,  striated;  dorsal  muscle  scars  arranged  in 
almost  a  straight  line  under  the  cavity  of  the  beaks,  six  to  eleven 
in  number  in  each  valve,  rather  heavily  impressed;  cavity  of  the 
beaks  very  shallow;  pallial  line  more  or  less  distinct;  nacre  sil- 
very white,  salmon  tinged  in  the  center  of  the  shell,  more  or  less 
iridescent. 

Length,  124.00;  height,  78.00;  breadth.  41.00  mill.  (coll.  Jensen). 

88.00;       ••       61.00;         "         26.00      "      (12945).  * 

Animal:  Edges  of  anal  opening  verj'  much  thickened,  with- 
out papillae;  branchial  opening  small,  with  large,  irregular 
papillae;  mantle  greatly  thickened  on  its  lower  edge;  palpi 
long,  elliptical,  united  over  halfway  behind;  inner  gill  much  the 
larger,  rounded  below,  united  the  whole  length  of  the  abdominal 
sac;  marsupium  enormous,  with  forty  ovisacs,  occupying  the 
posterior  three-fifths  of  the  outer  gill.    (Simpson.) 
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Diitribulion:     Ottawa   River,  Canada,   to  Minnesota,  Iowa 
nd  Kansas,  and  south  to  Central  Alabama  and  Texas.      (Call,  i 
GeologUai  distribution:     Pleistocene. 

d    in    rivers   and   sloughs  where    there  is  a 

is  a  distinct  shell  and  is  quite  readily  iden- 
yellow  surface,  with  green  rays  (sometimes 
t  rays),  its  depressed  umbones  and  its  alate 
poslero-dorsal  margin  will  at  once  distinguish  it.  It  may  be 
distinguished  from  L.  aLztus  by  its  yellowish  color,  weak  teeth 
and  thinner  shell.  Very  old  specimens  lose  the  alate  character 
and  become  broadly  elliptical  in  outline,  and  some  specimens 
have  the  posterior  end  very  much  produced.  The  very  weak 
hinge  teeth  allies  this  species  to  the  members  of  the  genus 
Alasmaiionta,  and  under  very  favorable  conditions  it  might  be- 
come, by  living  in  a  quiet,  muddy  pond,  an  Anodoala  by  the 
atrophy  of  the  teeth.  In  some  individuals  the  cardinal  teeth 
are  so  small  that  they  appear  as  simple  nodules.  The  posi- 
tion of  the  protractor  ptdis  muscle  scar  is  quite  peculiar.  The 
species  does  not  appear  to  be  very  common,  but  is  rather  widely 
distributed.  A  specimen  from  Thorn  Creek  weighed  one  pound 
and  one  ounce  when  alive.  ('  Vi,i(  Jensen.) 

Section   KURYMA  Rafinesque,   1820. 


30.    Lampsllis  anodontoldes  Lea.  pi.  1..  figs.  1,  3,  8. 

UnU  ansdonloid/s  Lha.  Trans.  Amer.  Phil.  Soc,  Vol.  IV.,  pp.  81,  89.  pi. 

viii.,  fig.  II.  IS30. 
Unio  ttrti  Rafinbsqub,  vidi  Conrad's  lUonogrBph,  pi.  xxviii. 
Unio  fioridtHus  Lka,  Trans.  Amer.  Phil.  Soc,   Vol.  X,  p.   2T4,  pi,  xxi„ 

fig,  31,  1852. 

Shell:  Solid,  very  long,  somewhat  inflated,  rounded  before 
and  acutely  pointed  behind,  the  female  much  swollen  and  pro- 
duced in  this  region;  dorsal  and  ventral  margins  about  straight; 
surface  smooth  and  shining,  frequently  highly  polished;  um- 
bones placed  anteriorly,  prominent  but  not  much  elevated, 
marked  by  from  five  to  seven  scarcely  elevated  wrinkles  arranged 
in  a  long  double  loop;  ligament  elevated,  strong,  wide,  dark  chest- 
nut color;  epidermis  varying  from  plain  yellow  without  rays  to 
light  green  with  dark  green  rays;  in  some  specimens  the  pos- 
terior umbonal  slope  is  painted  with  dark  green;  anterior 
umbonal  slope  rounded,  short;  posterior  slope  long,  slightly  ex- 
cavated; cardinal  teeth  double  tn  both  valves,  elevated,    long 
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and  narrow,  compressed,  serrated;  lateral  teeth  very  long,  lamel- 
liform,  elevated,  striated;  connecting  bridge  between  cardinals 
and  laterals  narrow,  thin;  anterior  adductor  muscle  scar  as  wide 
as  high,  deeply  impressed,  striated,  confluent;  posterior  adductor 
muscle  scar  wide,  distinct,  confluent;  protractor  pedis  muscle 
scar  long  and  narrow,  deeply  impressed;  dorsal  muscle  scars 
numerous,  deeply  impressed,  situated  in  the  cavity  of  the  beaks; 
pallial  line  impressed;  cavity  of  the  beaks  shallow;  nacre  silvery 
white,  pearly  and  iridescent. 

Length,  79.00;  height,  82.00;  breadth,  26.00  mill,  (f  (12442). 
78.00;       ••       85.00;  "       27.00     "      9  (12442). 

Animal:  Anal  opening  small,  with  many  light  brown  papillae; 
branchial  opening  small,  papillose;  palpi  large,  subtriangular, 
united  half  way  posteriorly;  branchiae  very  long,  curved  below, 
inner  the  larger,  united  the  whole  of  its  length  to  the  abdominal 
sac;  posterior  half  of  the  outer  gill  of  female  used  as  a  marsu- 
pium,  composed  of  large  ovisacs  with  rounded  bases  which  are 
stained  black.     (Simpson.) 

Distribution:  New  York  to  Kansas,  Minnesota  to  Texas, 
Alabama  and  Florida. 

Geological  distribution:  Pleistocene. 

Habitat:  Prefers  a  muddy  bottom  where  it  can  bury  itself. 
Found  in  rather  deep  water,  generally. 

Remarks:  Anodontoides  is  frequently  confounded  with  luteo- 
lus^  but  may  be  distinguished  by  the  following  characteristics: 
Luteolus  is  never  so  sharply  pointed  posteriorly,  but  is  rounded; 
the  shell  of  the  present  species  is  longer  compared  with  its 
height  than  is  luteolus;  the  female  of  the  luteolus  is  much  more 
swollen  posteriorly  than  is  that  of  anodontoides.  The  present 
species  is  not  as  widely  distributed  throughout  the  region  under 
consideration  as  luteolus,  and  the  individuals  are  not  so  numer- 
ous. The  Desplaines  River  and  its  tributaries  is  the  only  stream, 
so  far  as  known,  in  which  this  species  is  found.  The  epidermis 
varies  from  a  perfectly  plain  yellow  to  yellowish  green,  tayed 
with  dark  green.  Thus  far  it  has  only  been  found  in  the  western 
region. 

31.    Lampsilis  rectus  Lamarck,  pi.  xvii.,  figs.  1,  2. 

Unio  rectus  Lam.,  Hist.  Nat.  des  Anim.  sans  Vert.,   Vol.  VI.,  p.  74,  1819. 
C/nia pr(s/ongus  B\RiiES,  Amer.  Jour.  Sci.  and  Arts,  1st  series,  Vol.  VL, 

p.  261.  fig.  11.  1823. 
l/nio  saji^ri  CosR AD,  Monograph  of  Unio.  p.  53,  pi.  xxix.,  1836. 
l/nio  Uprosus  Milks.  Ann.  Rep.  Geol.  Surv.  Michigan,  p.  240.  1861. 


Shell:  Large,  elongated,  compressed,  thick  and  heavy, 
rounded  before,  pointed  triangular  behind;  dorsal  margin  nearly 
straight;  ventral  margin  slightly  rounded,  much  produced  pos- 
teriorly in  the  female;  surface  smooch  and  shining,  growth  lines 
well  marked,  imbricated  on  the  lower  half  of  the  shell  and  mote 
or  less  on  the  anterior  and  posterior  ends;  nmbones  depressed, 
inflated,  brownish,  rather  small,  marked  hy  numerous  fine  ridges; 
anterior  umbonal  slope  rounded;  posterior  slope  rounded  near 
the  posterior  part  of  the  shell,  but  more  or  less  angular  near 
the  umbones;  ligament  long,  wide,  stout,  very  dark  brown  or 
black;  epidermis  corneous  or  blackish,  with  a  reddish  tinge, 
obscurely  rayed  with  broad,  dark  green  bands  of  color,  which 
disappear  in  old  specimens;  cardinal  teeth  double  in  both 
valves,  those  in  the  left  valve  about  equal  in  size,  the  anterior 
tooth  in  the  right  valve  generally  very  small,  but  by  an  enlarge- 
ment of  the  hinge  line,  sometimes  quite  large  and  elevated; 
teeth  generally  posteriorly  recurved  and  erect,  stout,  triangular 
and  heavily  serrated,  sometimes  thin,  sharp,  very  much  elevated 
and  serrated;  lateral  teeth  long,  straight,  lamelliform,  elevated, 
crenulated;  anterior  adductor  muscle  scar  wing  sliaped,  longer 
than  wide,  very  deeply  excavated,  striated;  posterior  adductor 
muscle  scar  rounded,  diameters  equal,  generally,  distinct  but 
hardly  impressed,  concentrically  striated;  protrartor  p^dis  muscle 
scar  wider  than  long,  very  deeply  impressed,  striated;  pallial  line 
crenulated,  deeply  impressed  anteriorly;  dorsal  muscle  scars 
situated  in  the  center  of  the  cavity  of  the  beaks,  large,  oval, 
lorming  deep  pits;  cavity  of  the  beaks  very  shallow;  nacre  sil- 
very white  or  dark  purple,  and  exhibiting  all  variations  between 
these  two  colors;  some  specimens  are  white  about  the  ventral 
and  anterior  and  posterior  portions,  and  deep  purple  or  pink  in 
the  region  beneath  the  hinge  teeth. 

Length.  106.00;  beigbl,  4fi.O0;  breadth.  27  00  mill.   ^  (9718). 
116.00;       ■■       63,00;        '■        88.00     ■■     ^  (13M0), 

Animal:  Anal  opening  small,  without  papillae;  branchial 
opening  moderate,  with  many  irregular  papillae;  mantle  edge 
thick  and  doubled;  outer  edge  plain,  inner  with  beautiful  regu- 
lar teeth  on  posterior  half;  inner  gill  the  larger,  united  nearly 
the  whole  length  to  abdominal  sac;  branchial  uterus  occilpyiug 
pasition  two  fifths  of  outer  branchiae  in  thirty-two  distinct  ovi- 
sacs.    (Simpson-) 
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Distribution:  New  York  west  to  Nebraska,  Michigan  south 
to  Texas  and  Georgia. 

Geological  distribution:     Pleistocene. 

Habitat:  In  lakes  or  rivers  of  considerable  size,  on  a  muddy 
bottom,  in  from  five  to  twenty  feet  of  water. 

Remarks:  A  very  distinct  species,  which  can  be  confounded 
with  no  other;  the  females  have  the  postero-ventral  portion 
very  much  produced.  It  is  one  of  the  heaviest  species  we  have. 
The  nacre  of  the  shell  is  the  most  beautiful  of  any  of  our  species, 
varying  from  pure  white  to  deep  purple.  It  is  confined  to  the 
southern  and  western  regions. 

GROUP   OF    LAMPSILIS    LUTBOLUS.  . 

32.     Lampsilis  luteolus  Lamarck,  pi.  xi.;  pi.  xxvii.,  Bg.  12. 

Unio  luteolus  Lam.,  Animaux  sans  Vertebras,  Vol.  VL,  p.  79,  1818. 

Unio  siliquoideus  Barnes,  Amer.  Jour.  Sci.  and  Arts,  1st  series,  Vol.  VI., 

p.  209.  fig.  15,  1823. 
Unio  injiatus  Barnes,  Amer.  Jour.  Sci.  and  Arts,  Vol.  VI.,  p.  266,  1823. 
Unio  approximus  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  X  ,  p.  74,  pi.  v..  fig. 

13,  1848. 
Unio  affinis  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  X.,  p.  271,  pi.  xix.,  fig.  26, 

1852. 
Unio  distans  Anthony,  Amer.  Journ.  of  Conch.,  Vol.  I.,  p.  156,  1865. 

Shell:  Large,  elliptical,  thin  or  very  thick,  more  or  less 
inflated,  symmetrically  rounded  before  and  elongately  oval  be- 
hind, the  female  generally  very  obtuse;  dorsal  margin  straight; 
ventral  margin  very  slightly  curved  in  the  male  and  much  pro- 
duced in  the  female;  surface  smooth  and  polished  in  some  speci- 
mens, roughened  by  growth  lines  in  others;  umbones  promi- 
nent, inflated,  but  not  much  elevated,  brownish  or  greenish  in 
color,  generally  eroded,  and  marked  by  about  fourteen  fine,  un- 
dulating, elevated  ridges,  the  apex  directed  anteriorly;  ligament 
short,  rather  wide,  stout,  dar^  chestnut  color;  epidermis  vary- 
ing from  light,  yellowish  green  to  dark  horn  color  or  dark  green, 
and  generally  with  numerous  dark  green  rays,  which  radiate 
from  the  umbones;  the  rays  may  be  straight  or  crenulated  and 
vary  in  width  from  0.25  to  2.00  mill.;  in  old  specimens  the  rays 
may  be  few  in  number,  indistinct  or  wanting;  anterior  umbonal 
slope  gracefully  rounded,  posterior  long  and  flat,  or  slightly  ex- 
cavated; cardinal  teeth  double  in  both  valves;  left  anterior 
cardinal  elevated,  tooth-like,  striated,  right  posterior  long  and 
narrow,  not  so  much  elevated,  striated;  right  anterior  cardinal 
very  small,  posterior  large,  elevated,  pyramidal,  coarsely  striated 
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and  notched;  laterals  long  and  narrow,  elevated,  striated;  an- 
terior adductor  muscle  scar  excavated,  longer  than  wide,  coarsely 
striated;  posterior  adductor  muscle  scar  as  long  as  wide,  large, 
not  very  deeply  impressed,  more  or  less  confluent;  protractor 
ptdis  muscle  scar  wider  than  long,  deeply  impressed  and  marked 
by  strong  crenulalions;  dorsal  muscle  scars  numerous,  situated 
in  the  cavity  of  the  beaks,  the  posterior  scars  the  larger,  all 
very  deeply  excavated;  pallial  line  well  marked;  cavity  of  th& 
beaks  shallow;  nacre  white,  more  or  less  iridescent.  ■ 

LeDgth,  lldlKi;  heighl,  63  00;  breadlb.18.INl  mill.  ^'  (gzsS).  I 

_  1I5,(M];         ■■  B6.00;  43  00      ■'  5  (821)11.  J 

L  8HK);         ■■  43.(K);  *1  00      ■■  ^  (10880).  I 

H  65  00;         '■  47  00;  33  00      '■  $  (6038).  I 

^                "  0100;        ■•  3B00;  86  IK)     ■■  J>  (K31).  ^ 

Animal:  General  color  whitish  or  cream,  tentacular  portion 
oi  mantle  brownish;  anal  opening  small,  without  papillse;  bran- 
chial opening  larger  with  numerous  papilla?;  labial  palpi  large, 
cream  colored,  triangular,  almost  as  broad  as  long,  united  at  base 
and  for  a  short  distance  along  the  superior  border;  ctenidia  large, 
the  outer  one  the  smaller,  rounded,  united  above,  color  pearly 
white;  fool  large,  white,  plough  shaped;  liver  brown;  gills  of 
the  Jemaie  darker  than  the  male.  The  heart  may  be  seen  very 
plainly  through  the  transparent  walls  of  the  pericardium;  the 
pulsations  are  wave-like,  regular  and  number  sixteen  per  minute. 
The  posterior  part  of  the  outer  gill  is  used  as  a  marsupium. 

Distribution:  British  America,  from  Great  Slave  Lake  south 
to  Texas;  New  York  west  to  Montana  and  Dakota. 

Geological  distribution:  Pleistocene. 

Habitat:  Pound  plentifully  in  the  larger  lakes  and  rivers, 
on  a  muddy  bottom.  In  the  DuPage  River  the  specimens  are 
found  in  a  black,  sticky  mud,  in  a  few  feet  of  water. 

Remarks:  This  species  is  subject  to  very  great  variation,  as 
the  synonymy  shows.  In  the  sets  before  me,  representing  every 
portion  of  the  area,  there  are  specimens  running  from  bright 
green,  beautifully  rayed,  to  dark  brown  with  scarcely  an  indica- 
tion of  rays.  They  vary  in  shape  (rom  short  oval  to  a  long 
ellipse.  In  thickness  the  variation  is  also  great,  those  indi- 
viduals found  in  Lake  Michigan  being  much  more  ponderous  than 
those  from  the  smaller  lakes  and  rivers.  This  variation  is  due 
to  the  fact  that  Lake  Michigan  specimens  are  subject  to  rouf-h 
handling  by  the  waves  while  those  inhabiting  the  smaller  lakes 
and  rivers  are  more  or  less  protected  from  wave  action.     Speci- 
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mens  from  Wolf  Lake  are  generally  small,  rather  thin  and  deli- 
cately and  beautifully  rayed.  Specimens  from  Lisle,  DuPage 
River  are  more  compressed  and  higher  in  relation  to  length 
than  are  the  specimens,  generally,  from  other  regions.  The 
present  species  is  frequently  confounded  with  anodontoides^  but 
is  quite  distinct  from  that  species. 

Specimens  collected  July  25,  1896,  contained  embryos  in 
the  posterior  third  of  the  outer  ctenidium  measuring  one  fifth 
of  a  mill,  in  diameter.  The  ctenidia  at  this  time  were  much 
swollen  and  the  embryos  very  numerous.  The  species  in  cap- 
tivity is  remarkably  active,  ploughing  its  way  through  the  sandy 
or  muddy  bottom  with  considerable  speed.  The  writer  has 
noticed  that  the  excurrent  siphon  continually  opens  and  closes, 
and  at  each  closing  a  current  of  water  filled  with  foetid  matter  is 
ejected.  This  operation  is  repeated  on  an  average  of  twelve 
times  in  a  minute. 

GROUP    OF    LAMPSILIS    IRIS. 

ZZ'    Lampsills  Iris  Lea,  pi.  xiii..  fig.  1;  pi.  xiv.,  fig.  2. 

Unio  iris  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  III.,  pp.  409,  411.  421,  439, 

pi.  xi.,  fig.  18,  1829. 
Unio  novi-eboraci  Lba,   Trans.   Amer.  Phil.  Soc,  Vol.  VL,  pp.  127,  147, 

1838.     Journ.  Phil.  Acad.,  Vol.  IV., -p.  47,  pi.  v.,  fig.  14.  1858. 

Shell:  Rather  small,  stout,  compressed,  elliptical,  rounded 
before,  triangular  behind  in  the  male  and  broadly  rounded  in 
the  female;  dorsal  margin  nearly  straight,  ventral  margin 
rounded;  surface  smooth  and  polished,  marked  by  distinct  lines 
of  growth;  umbones  depressed,  compressed,  the  apex  directed 
anteriorly,  dark  reddish  brown,  marked  by  five  elevated  ridges 
which  are  more  or  less  broken  up  into  nodules;  anterior  um- 
bonal  slope  short  and  rounded;  posterior  slope  long,  flat,  form- 
ing an  obtuse  angle;  ligament  long,  narrow,  stout,  dark  horn 
colored;  epidermis  yellowish  or  yellowish  green,  with  numerous 
wide,  interrupted  dark  green  rays  extending  from  the  umbones 
to  the  ventral  margin;  cardinal  teeth  double  in  both  valves 
about  equal  in  the  left;  the  anterior  teeth  in  the  right  valve  very 
small,  all  elevated,  triangular,  serrated  and  striated;  lateral 
teeth  long,  thin,  lamellar,  striated,  almost  straight;  anterior  ad- 
ductor muscle  scar  much  longer  than  wide,  deeply  excavated, 
striated;  posterior  adductor  muscle  scar  large,  as  wide  as  high, 
faintly  marked,  confluent;  protractor  pedis  muscle  scar  wider  than 
high,  deeply  impressed,  striated;  dorsal  muscle  scars  situated 
in   the  cavity  of  the  beaks,  large,  deeply  excavated;  pallial  line 
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impressed;  cavity  of  the  beaks  shallow;  nacre  pearly  white,  iri- 
descent, especially  on  the  posterior  part. 

LeORlb.  57  (>0;  height:  30  (X):  breadth.  SO.OO  milt.  (7386). 
SSBit:  ■•  BiMKi;  ■■  2IHK>  ■■  (73851. 
4a  (Ml;         '■      23  iKi;         ■'         IS.iH)      ■■      (78841- 

Animal:  Generally  whitish,  inclining  to  flesh  color;  anal 
opening  rather  small,  not  provided  with  papillae;  branchial 
large,  papillose;  mantle  yellowish  or  flesh  colored,  edged  with 
brown;  ctenidia  short  and  wide,  elongately  rounded  behind  and 
obtusely  rounded  before,  the  inner  gill  the  larger,  united  above 
throughout  their  entire  length;  fool  long  and  tongue  shaped, 
muscular;  labial  palpi  tongue  shaped,  small,  yellowish,  united  at 
base;  abdomen  yellowish;  siphons  brownish;  heart  pulsations 
fourteen,  regular.  The  posterior  part  of  the  outer  branchium  is 
modified  to  form  a  marsupinm. 

Distribution:  New  York  west  to  Illinois,  Michigan  south 
to  Louisiana  and  Texas. 

Geological  ilislribiilion:     Pleistocene. 

Habitat:  Found  in  lakes  and  rivers,  in  a  few  leet  of  water, 
on  a  sandy  or  muddy  bottom, 

Rtmarks:  A  distinct  little  species,  distinguished  by  the  in- 
terrupted rays,  which  appear  to  be  concentric  lines  of  square 
dots  in  some  specimens.  In  a  few  specimens  examined  the  rays 
were  not  broken,  but  were  entire  and  gradually  increasing  in 
width  as  they  neared  the  ventral  border.  This  is  one  of  the 
most  common  species  found  in  this  area,  and  also  one  of  the 
most  beautiful.     It  is  widely  distributed. 

34,    Lampsllls  spatuiatua  Lea.  pi.  x.,  fig.  9;  pi.  xiii..  fig.  3. 

Uaie  sfalulalus  Lba,  Traos.  Amer.  Pbil.  Soc.  Vol.  X  ,  p.  80,  pi.  viij..  fig, 
S2,  1845. 

Shell;  Elliptical,  compressed,  thick  and  heavy,  rounded 
before,  triangular  behind;  dorsal  and  ventral  borders  curved; 
surface  roughened  by  the  lines  of  growth  which  form  scales  on 
the  ventral  border;  umbones  depressed,  inflated,  light  brown  in 
color,  marked  by  seven  or  eight  delicate,  wavy  ridges;  anterior 
umbonal  slope  rounded;  posterior  slope  long  and  almost  flat, 
slightly  angled;  ligament  short,  wide,  stout,  very  dark  chestnut; 
epidermis  dark  yellowish  brown,  or  greenish  yellow,  marked 
with  rather  wide,  uninterrupted  dark  green  rays,  which  are  more 
distinct  on  the  center  of   the   shell   than   elsewhere;   cardinal 
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teeth  double  in  both  valves,  equal  in  the  left  and  the  anterior 
tooth  very  small  in  the  right,  thick,  solid,  triangular,  deeply 
serrated;  lateral  teeth  rather  short,  thick,  solid,  not  much 
elevated,  almost  smooth,  the  lateral  in  the  right  valve  very  wide 
at  the  base  and  rapidly  coming  to  a  point;  connecting  plate 
very  thin  and  narrow;  anterior  adductor  muscle  scar  very 
deeply  excavated,  longer  than  wide,  coarsely  striated;  posterior 
adductor  muscle  scar  rounded,  length  and  breadth  equal,  deeply 
impressed,  striated;  protractor  pedis  muscle  scar  wider  than  long, 
deeply  excavated,  striated;  dorsal  muscle  scars  situated  on  the 
posterior  face  of  the  cardinal  teeth  and  on  the  wall  of  the  cavity 
of  the  beaks,  numerous,  very  deeply  pitted;  pallial  line  deeply 
impressed,  especially  on  the  anterior  end;  cavity  of  the  beaks 
very  shallow;  nacre  silvery  white,  iridescent,  particularly  on  the 
posterior  portion  of  the  shell. 

Length.  82.00;  height.  46.00;  breadth.  28.50  mill.  (0840). 
61.00;  "  39.00;  "  22  00  "  (9840). 
65.50;       ••        8500;         "        20.00     "        (12419). 

Animal:  Generally  flesh  colored;  anal  opening  small,  with- 
out papillae;  branchial  opening  rather  large,  papillose;  ctenidia 
not  large,  wide,  rounded  before,  pointed  behind,  yellowish 
brown  in  color,  united  above  for  their  whole  length;  labial  palpi 
not  large,  rounded,  triangular,  yellowish  white,  united  at  base; 
siphons  yellowish  white  inside,  edged  with  a  wide  line  of 
brownish  black;  mantle  whitish  or  brownish,  edged  with  black; 
liver  dark  brown;  foot  yellowish  brown  or  dark  flesh  color; 
abdomen  pearly  white,  flecked  with  pure  white  near  the  dorsal 
border.  The  posterior  part  of  the  outer  branchium  is  used  as 
a  marsupium.     Heart  regular,  sixteen  beats  per  minute. 

Distribution:  Mississippi  Valley. 

Geological  distribution :  Pleis toce n e. 

Habitat:  Ponds  and  rivers,  buried  in  black,  slimy  mud  to  a 
depth  of  four  or  five  inches. 

Remarks:  Spatulatus  is  not  a  common  species  and  has  only 
been  found  in  the  DuPage  River  and  Hickory  Creek.  It  is  fre- 
quently confounded  with  iris,  but  that  species  is  almost  always 
marked  by  interrupted  rays  while  in  spatulatus  the  rays  are 
plain  and  uninterrupted;  it  is  also  larger  and  heavier  than  iris, 
and  the  posterior  end  is  more  pointed.  It  seems  to  be  confined 
to  the  Desplaines  River  drainage. 
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GROUP   OF   LAMPSILIS    LIGAMBNTINUS. 

35.    Lampsiiis  ligamentinus  Lamarck,  pi.  xvi. 

Unio  ligamentina  Lam.,  Animaux  sans  Vertebres,  Vol.  VL,  p.  72,  1819. 
Unio  ligamentinus  Lam.,  Aoimaux  sans  Vertebres,  Vol.  VI.,  p.  533,  1838. 
Unio  crassus  Say,  Nich.  Encyc,  Amer.  Ed.,  Art.  Conch.,  pi.  i.,  fig.  8,  1816. 
Unio  carinatus  Barnbs,  Amer.  Journ.  Sci.  and  Arts,    1st  series,  Vol.  VI., 

pp   128  259.  pi,  ii.,  fig   10,  1823. 
Unio  ellipticus  Barnbs,  Amer.  Joarn.  Sci.  and  Arts,  1st  series,  Vol.  VI., 

pi.  xiii.,  fig.  19,  1823. 
Unio  fascialus  Rafinesqub,  Conrad,  Monograph  of  Unio,  p.  8,  pi.  i.,  1836. 
Unio  upsoni  Marsh,   Mss.  vide  Call,  Trans.  Acad.   Sci.,  St.  Louis,  Vol. 

VII.,  p.  23,  1895. 

Shell:     Large,   compressed,   thick    and    heavy,    elliptical, 
rounded  before  and  biangulate  behind;  dorsal  and  ventral  mar- 
gins rounded;  surface  smooth  and  shining  in   the  young  and 
with  raised  line  of  growth  in  old  specimens;  the  shell  is  much 
thicker  anteriorly  than  posteriorly;  umbones  not  prominent,  a 
little  swollen,  brownish  in  color,  and  marked  by  seven  or  eight 
fine,  undulating,  concentric  folds;    in  old   specimens  the  um- 
bones are  eroded;  anterior  umbonal  slope   rounded,  posterior 
slope  forming  an  angle;  ligament  rather  long,  thick,  very  dark 
chestnut  color;  epidermis  yellowish  or  light  greenish  with   nu- 
merous dark  green  rays  extending  from  the  umbones  to  the  ven- 
tral   border;    old    specimens   are    very  dark;  the   rays  vary  in 
width  from  very  narrow  to  broad  stripes;  cardinal  teeth  double 
in   both   valves,   those   in   the  left  valve  about  equal,  triangular, 
crenulated;   the  anterior  cardinal  in   the   right  valve  very  small, 
the  posterior  large,  triangular,  crenulated;  lateral  teeth  strong, 
heavy,  elevated,  lamellar,  crenulated,  curved  toward  the  ventral 
margin;  connecting  plate  smooth,  arched,  rather  thick;  anterior 
adductor   muscle   scar   deeply   excavated,    a   trifle    longer    than 
wide,  strongly  striated;   posterior  adductor  muscle  scar  as  wide 
as  long,  lightly  impressed,  confluent;  protractor  pedis  scar  wider 
than  long,  deeply  impressed,  striated;  dorsal  muscle  scars  situ- 
ated on  the  posterior  face  of  the  cardinal   teeth   and    connecting 
bridge,    numerous,  large,  deeply  impressed;    pallial    line   wide, 
impressed;   cavity  of  the  beaks  of  medium   depth;    nacre  white, 
varying  to  bluish  and  pinkish,  iridescent. 

Length.  7'2  (H);   height.  41.50;  breadth.  23.00  mill.   (1'3'142). 

ySOO;  "       :)8()0;  ••         3:)00      "       (12423.    Kankakee  River). 

Animal:  Anal  opening  large  with  an  irregular  crenulated 
edge;  branchial  opening  large  with  many  small  brown  papilhr; 
palpi  small,  su  belli  ptical,  unitevl  one- third  of  the  wa\-  posteriorly  ; 
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branchiae  very  large,  nearly  circular  below,  inner  larger,  united 
to  abdominal  sac  or  free;  marsupium  occupying  two-thirds  of 
the  posterior  part  of  outer  branchiae,  greatly  distended. 
(Simpson.) 

Distribution:  New  York  to  Dakota  and  Kansas,  Michigan 
and  Minnesota  to  Louisiana  and  Alabama. 

Geological  distribution :  Plei stocene. 

Habitat:  Found  in  muddy  and  sluggish  rivers,  in  soft  mud. 

Remarks:  This  is  a  variable  species  which  is  frequently  con- 
founded with  luteolus.  It  is  a  more  elliptical  shell  in  general, 
but  the  ornamentation  of  the  umbones  shows  the  greatest  differ- 
ence; in  luteolus  they  are  of  good  size,  numerous  and  wavy, 
while  in  ligamentinus  they  are  small  and  few  in  number.  The 
nacre  is  very  variable,  passing  from  pure  white,  through  bluish 
white,  to  pinkish.  The  epidermis  of  the  present  species  varies 
somewhat,  some  specimens  being  yellowish  with  wide  dark 
green  rays,  while  other  specimens  are  almost  black,  the  rays 
being  represented  only  by  darker  bands.  When  at  its  best,  it  is 
one  of  our  most  beautiful  shells.  It  seems  to  be  confined  to 
the  Desplaines  River  drainage. 

Section  CORUNCULINA  Simpson. 

GROUP  OF    LAMPSILIS    PARVUS 

36.    LampsilU  parvus  Barnes,  pi.  xiii.,  fig.  3. 

Unio pai-vus  Barnbs,  Amer.  Jour.  Sci.  and  Arts,  1st  series,  Vol.  VI.,  p. 
274.  fig.  18,  1823. 

Shell:  Small,  thin,  inflated,  elliptical,  rounded  before  and 
behind;  dorsal  border  straight,  ventral  border  very  slightly 
rounded;  surface  roughened  by  coarse  lines  of  growth  which 
are  more  or  less  elevated;  umbones  large  for  the  size  of  the 
shell,  not  elevated,  inflated,  yellowish  brown  in  color,  marked 
by  five  or  six  elevated,  strong,  parallel  curved  ridges,  which  are 
nearer  the  hinge  line  posteriorly  than  anteriorly;  anterior  um- 
bonal  slope  rounded,  posterior  slope  rounded  or  with  a  slight 
angle,  excavated  near  the  beaks;  ligament  long,  narrow,  fragile, 
dark  horn  color;  epidermis  blackish  or  olive  green,  sometimes 
with  a  golden  luster,  rayless;  cardinal  teeth  small,  single  in  the 
right  and  double  in  the  left  valve,  erect,  thin,  acuminate,  ser- 
rated, widely  separated;  there  is  sometimes  a  second  very  small 
tooth  in  the  right  valve,  near  the  hinge  line;  lateral  teeth  long, 
slightly  striate,  smooth,  lamellar;  anterior  adductor  muscle 
scar  forming  a  truncated   oval,  impressed;  posterior  adductor 


muscle  acar  roundly  ovate,  scarcely  impressed,  confluent;  pro- 
traitor  pedis  muscle  scar  small,  wider  than  long,  deeply  im- 
pressed; dorsal  muscle  scars  minute,  placed  in  the  cavity  of  ihe 
beaks  (which  are  large  but  not  deep),  deeply  impressed;  pallial 
line  distinct,  impressed  anteriorly;  nacre  pearly  or  silvery 
white,  iridescent,  especially  posteriorly. 


J 


LcDgih,  21  (M);  height,  13.{)0:  breadth,  8.50  mill.  ^  (I00S4). 
21-tH);  ■■  12.50;  ■■  9.00  -  ^  (11X184}. 
30  00;         "       14-00;         ■■      13,00     "      ^f  (12415). 


Animal:  Generally  whitish  or  yellowish  white  in  color; 
cleoidia  not  large,  rounded  at  both  ends,  united  above  through- 
out their  entire  length,  pearly  white  in  color,  with  a  line  o(  yel- 
lowish at  their  junction;  the  posterior  extremity  is  thicker  than 
Ihe  anterior;  labial  palpi  rather  large,  whitish  flecked  with  yel- 
lowish, triangular,  united  at  base  and  partly  on  the  posterior 
margin;  anal  and  branchial  openings  rather  large,  edged  with 
dark  brown;  the  female  is  provided  with  a  caruncle  supported 
by  a  pedicel;  mantie  edged  with  black;  foot  large,  pointed;  ab- 
daman  yellowish  white;  liver  greenish  brown;  heart  pulsations 
regular,  thirty-six  per  minute;  this  is  the  largest  number  of  pul- 
sitions  for  the  genus.     Posterior   part  of  outer  gill  used  as  a 

Distribution:  Minnesota  south  to  Texas,  Western  New 
York  west  to  Iowa. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  buried  in  soft  mud  to  a  depth  of  from  an 
inch  to  six  or  seven  inches.  It  prefers  slow  moving  streams, 
where  there  is  a  muddy  bottom. 

Remarks:  This  is  the  smallest  Vnio  found  in  our  region. 
The  female  is  distinguished  from  the  male  by  a  pronounced 
swelling  in  (he  posterior  portion.  It  is  interesting  to  watch  this 
tiny  species  moving  about  the  bottom  of  an  aquarium;  it  will  lie 
for  a  long  time  on  the  bottom,  its  siphons  extended  to  their  full 
length,  a  current  of  water  continually  flowing  from  the  excur- 
rent  siphon;  if  it  desires  to  move,  the  long  and  finger  like  foot 
will  be  cautiously  thrust  out,  extended  its  full  length,  and  the 
shell  pulled  after  it  with  a  jerk.  The  umbonal  sculpture  is  the 
coarsest  of  any  Unio  in  this  region,  in  proportion  to  the  size  of 
the  shell.  The  young  sometimes  have  one  or  two  broad  green 
bands,  but  the  adult  is  completely  rayless.  The  species  is  con- 
fined to  the  Desplaines  River  drainage. 
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ORDER  TELE0DE5MACEA. 


'^Pelecypods  with  reticulate  gills,  the  ventricle  of  the  heart 
embracing  the  rectum;  having  the  lobes  of  the  mantle  generally 
more  or  less  connected  and  usually  possessing  developed 
siphons;  the  adductors  practically  equal;  the  shell  structure 
cellulo-crystalline  (porcellanous)  or  obscurely  prismatic,  never 
nacreous;  the  dorsal  area,  if  present,  always  prosodetic  or  di- 
vided into  lunule  and  escutcheon;  ligament  opisthodetic,  with 
or  without  separate  resilium;  without  a  lithodesma,  rarely  with 
external  accessory  shelly  pieces;  armature  of  the  hinge  charac- 
terized by  the  separation  of  the  hinge  teeth  into  distinct  cardi- 
nals and  laterals,  the  posterior  laterals  when  present  are  be- 
hind the  ligament;  the  animals  active  or  nestling,  sometimes 
sessile,  but  rarely  sedentary  burrowers,  rarely  inequivalve,  usu- 
ally possessing  a  hinge  plate  and  a  pallial  sinus.  The  sexes 
usually  separate."     (Dall.) 

Superfamily  Cyrenacea. 

**Cypricardians  which  have  become  specialized  for  fresh  or 
brackish  water  conditions,  and,  as  usual  in  such  cases,  have  de- 
veloped great  variability  of  character."     (Dall.) 

FAMILY  SPHiERIIDiE.* 

* 'Anatomy  much  as  in  CyrenidcBy  except  that  the  siphons  are 
separate  and  plain,  the  branchial  sometimes  not  complete  below; 
the  foot  prolonged  ventrally,  narrow,  grooved,  byssiferous  when 
young;  monoecious,  the  nepionic  young  incubated  in  a  mar- 
supium  formed  by  the  inner  limb  of  the  ctenidia;  confined  to 
fresh  water. 

"Shell  as  in  Cyrenidce,  but  small, with  a  feeble,  short  ligament, 
a  simple  pallial  line,  no  hinge  plate;  the  cardinal  teeth  (usually 
two  in  each  valve)  variable,  very  thin,  often  nearly  parallel  to 
the  hinge-margin  or  defective  in  part  of  the  series;  the  laterals 
in  Cyrenida  distinct;  the  nepionic  stage  of  the  shell  often  con- 
spicuous on  the  beaks."     (Dall.) 

Genus   SPH/GRIUM   Scopoli,  1777. 

Spharium  ScoPOLi,  Introduct.  ad  Hist.  Nat.,  p.  397,  1777. 
Cyclas  Bruguibre,  Encyc.  M^th.,  p.  301,  1792.  k 

^'Shell:  Thin,  oval  or  suborbicular,  inflated,  covered  by  a 
greenish  epidermis;  cardinal  teeth  very  small  or  rudimentary, 


♦Dall,  Trans.  Wagn.  Free  Institute  of  Sci.,  Vol.  III.,  pt.  iii.,  p.  540. 
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one  more  or  less  bifurcated^  one  in  the  right  and  two  oblique  one£ 
in  the  left  valve;  lateral  teeth  compressed,  lamelliform,  the  an- 
terior shortest;  ligament  short;  margins  plain;  muscular  im- 
pressions scarcely  apparent,  submarginal;  pallial  impression 
simple. 

"Animal:  Oval,  subglobular;  mantle  margins  plain;  siphons 
unequal,  not  ciliated,  short,  only  united  at  the  base,  the  bran- 
chial one  largest  and  longest;  mouth  small,  oval,  transverse; 
btanchiee  large,  unequal,  united  behind,  the  inner  ones  largest; 
loot  tongue  shaped,  triangular,  flattened,  very  extensible." 
(Tryon.)*t 

"Posterior  part  of  shell  somewhat  longer  than  anterior; 
shell  and  hinge  comparatively  stout;  beaks  rounded  without 
caps."     (Sterki.in  lit.) 

The  cardinal  teeth  of  .S/A«/-('ttM  (Fig.  lOA)  are  very  interest- 
ing, and,  generally,  quite  constant  in  form.     In  the  right  valve 


there  is  a  single,  arched  tooth,  which  is  placed  so  that  one  end 
of  the  arch  is  near  the  dorsal  margin  of  the  hinge  plate,  and 
the  other,  somewhat  bulb  shaped,  is  near  the  ventral  margin. 
This  tooth  fits  in  between  two  peculiar  teeth  in  the  left  valve. 
One  tooth  (the  upper)  extends  from  the  dorsal  margin,  in  a  slight 
curve  to  the  center  of  the  hinge  plate.  The  tooth  is  narrow  and 
elevated.  Near  the  ventral  margin  is  placed  the  second  tooth, 
which  is  elevated,  pyramidal  and  larger  than  the  upper  one. 
The  lateral  teeth  are  placed  on  either  side  of  the  cardinal  in 
each   valve,    two  teeth  (single)  being   in  the  left  valve  and  four 
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(double)  teeth  in  the  right  valve.  They  are  generally  long, 
lamellar  and  elevated,  and  either  straight  or  curved. 

Distribution:  North  and  South  America,  Europe,  Oceanica, 
Asia,  Africa,  New  Zealand,  East  Indies  and  Madagascar. 

The  young  of  both  Sphctrium  and  Pisidium  are  contained  in 
the  inner  gill  and  are  of  gigantic  size  as  compared  with  that  of  the 
parent,  sometimes  being  one-sixth  the  length  of  the  adult.  When 
born  they  **are  very  active,  climbing  about  submerged  plants  and 
often  suspending  themselves  by  byssal  threads."  (Tryon. )  The 
genus  is  very  plentifully  distributed,  the  species  being  very 
numerous  in   individuals.     The  group  is  hermaphroditic. 

KBY   TO   SPBCIBS   OF   SPHARIUM    AND   CALYCULINA. 

A.  Shell  solid,  epidermis  dark. 

a.  Umbones  situated  anterior  of  the  center  of  the  shell, 

giving  it  a  transversely  elongated  outline. 

1.  Shell  trigonal,  umbonss  elevated  and  inflated, 

almost  smooth solidulum 

2.  Shell  oval,  umbones  not'as  much  elevated  as  1. 

very  full,  coarsely  ridged siamituum 

8.     Shell  transversely  elongated,  umbones  small,  de- 
pressed, almost  smooth striatinum 

b.  Umbones  situated  near  the  center  of  the  shell,  depressed; 

shell  transversely  oval simile 

B.  Shell  fragile,  epidermis  light. 

a.  Shell  transverse. 

1.  Shell    very   transverse,  umbones  elevated   and 

placed  well  toward  the  anterior  end transversum 

2.  Shell  transversely  oval,  umbones  depressed  and 

placed  centrally fabale 

b.  Shell  rhombic. 

1.  Shell    rbombic-ovate,    posterior    end    squarely 

truncated,  umbones  placed  near  the  center. . . .truncatum 

2.  Shell  much  inflated,  rhombic-orbicular,  posterior 

margin  truncated,  very  high  compared  with 
the  anterior  margin,  beaks  a  trifle  anterior, 
subangulate securum 

c.  Shell  oval. 

1.  Shell  somewhat  inflated,  small,  ends  rounded. .  .occidentale 

2.  Shell    compressed,    large,    posterior  end   trun- 

cated   parttimeium 

37.    Sphierlum  solidulum  Prime,  pi.  xxvii.,  fig.  4. 

Cyclas  solidula  Primb,  Proc.  Bost.  Soc.  H.  N.,  Vol.  IV.,  p.  158,  1851. 
Cyclas  distorta  Primb,  1.  c,  p.  158,  1851. 

Shell:  Of  good  size,  inflated,  very  solid,  inequilateral,  tri- 
gonal; umbones  inflated,  somewhat  elevated,  placed  anterior  to 
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the  center  of  the  shell,  marked  by  rather  coarse  ridges;  dorsal 
margin  strongly  arcuate,  ventral  border  rounded,  posterior  mar- 
gin long,  obtusely  triangular,  the  umbonal  slope  rounded;  an- 
terior margin  rounded;  surface  shining,  growth  lines  coarse, 
crowded;  fine  lines  may  be  seen  between  the  coarse  ones  when 
viewed  with  a  lens;  color  varying  from  dark  horn  to  yellowish 
brown,  sometimes  marked  by  large  blotches  of  both  colors  on 
the  shell  and  with  a  yellowish  line  bordering  the  ventral  margin; 
ligament  thin,  dark  brown;  cardinal  teeth  very  small,  a  single 
lamellar,  elevated  tooth,  which  forms  a  long,  arched  projection 
beneath  the  point  o(  the  beak  in  the  right  valve,  and  two  ele- 
vated, curved,  thin  teeth  in  the  left  valve,  one  just  beneath  the 
beak  and  one  midway  between  hinge  margins;  the  hinge  line  in 
both  valves  is  thickened  and  extends  from  the  lateral  to  the 
cardinal  teeth,  rising  to  meet  the  latter;  lateral  teeth  situated 
on  either  side  of  the  cardinals  in  each  valve,  short,  elevated, 
thick,  curved,  double  in  the  right  and  single  in  the  left  valve; 
muscle  scars  and  pallial  line  distinct,  the  latter  crenulated; 
nacre  bluish  white,  darker  near  the  cavity  of  the  beaks,  which 
are  deep. 

Length,  n  (K);  height.  ^.TC;  breadih.  T.W)  mill.     (1245^). 

Animal:  Not  observed. 

Distribution:  New  York  to  Iowa,  Wisconsin  to  Louisiana 
and  New  Mexico. 

Geological  diitribution:  Pleistocene. 

Habitat:  Found  in  the  smaller  rivers  and  creeks,  on  a  muddy 
bottom. 

Remarks:  This  species  is  easily  known  by  its  strongly  tri- 
gonal outline  and  solid  shell.  It  is  distinguished  from 
stamineum  by  its  less  distinctly  marked  umbones  and  more 
trigonal  form;  striatinum  is  much  more  transverse  and  is  very 
much  more  compressed,  while  the  umbones  are  smaller,  and 
the  shell  is  smaller  than  stamineum  generally.  It  does  not 
seem  to  be  a  common  shell,  and  is  confined  to  the  Desplaines 
River  drainage  and  Lake  Michigan. 

38.    Sphierium  stamineum  Coorad,  pi.  xxvii.,  (ig.  I. 

Cyelas  liaminia  CoNRAD.  Amer.  Jour.  Sci.  and  Arts,  Ist  series,  Vol.  XXV., 

p.  312,  pi,  i..  fig.  5,  1834. 
Cyclas    fusiala    Rafinbs<jUB,    PrIUb,   Proc.   Boat,   Soc.    N.    H.,  Vol.    IV., 

p.  281.  1852. 
Cvclas  iulbosa  Anthony,  Primi,  1.  c,  p,  383,  18i2. 
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Sheil:  Large,  inflated,  rather  solid,  inequilateral,  oval;  urn- 
bones  depressed,  inflated,  placed  anterior  to  the  center  of  the 
shell,  marked  by  a  number  of  coarse,  rounded,  even  ridges, 
which  cause  the  beaks  to  stand  out  prominently;  umbonal 
slopes  rounded;  dorsal  margin  slightly  arched,  ventral  border 
rounded;  anterior  and  posterior  margins  rounded  or  subtrun- 
cated;  surface  shining,  marked  by  very  strong  lines  of  growth; 
color  yellowish  or  brownish,  sometimes  dark  horn  color;  liga- 
ment weak,  dark  horn  color;  cardinal  teeth  very  small,  a  single, 
elevated  arched  tooth  situated  just  beneath  the  beak,  the  two 
arches  of  unequal  length,  in  the  right  valve,  and  two  narrow, 
solid,  elevated,  pyramidal  teeth  which  are  placed  as  in  soliduium, 
the  tooth  near  the  ventral  border  being  smaller  and  more  ele- 
vated, in  the  left  valve;  the  hinge  line  is  a  trifle  thickened; 
lateral  teeth  on  each  side  of  the  cardinals  short,  thick,  solid, 
elevated,  serrated,  double  in  the  right  and  single  in  the  left 
valve;  muscle  scars  and  pallial  line  faint;  nacre  bluish  white, 
with  zones  of  very  dark  purple  or  horn  color. 

Length.  14.00;  height.  11.00;  breadth,  9.00  mill.  (9885). 

••       10.50;  "        8.00;         "        5.50     "  (8510). 

••       10.50;  ••        9.00;        ;•        7.00     "  (9882). 

9.00;  ••        8.00;        *•        5.50     "  (8511). 

Animal:  Bluish  or  whitish,  transparent,  yellowish  about  the 
base  of  the  siphons  and  brownish  on  the  dorsal  part  near  the 
iiver  and  heart;  mantle  lobes  thin  and  transparent,  edged  with 
brownish  yellow  or  yellowish  white,  very  muscular;  siphons 
long,  united  only  at  base,  ventral  very  large  and  longest,  not 
ciliated;  adductor  muscles  not  large  and  rather  weak;  foot  re- 
tractor and  protractor  muscle  well  developed;  foot  long  and 
digitiform,  transparent,  and  capable  of  extension  more  than  the 
length  of  the  shell;  it  is  thrust  from  a  cleft  in  the  mantle  about 
the  center  of  the  ventral  border  of  the  shell;  ctenidia  large,  the 
outer  the  smallest,  rounded  before  and  behind,  united  above; 
labial  palpi  long  and  narrow,  ciliated,  united  at  base,  bluish 
white  in  color;  pericardium  situated  well  on  the  dorsal  surface; 
heart  very  plainly  seen,   beats   regular,  fifty-seven  per  minute. 

Distribution:  New  England  west  to  Arkansas  and  Iowa, 
Illinois  south  to  Alabama  and  Louisiana. 

Geological  distribution:  Pleistocene. 

Habitat:  In  small  creeks,  ponds  and  rivers,  buried  in  black, 
slimy  mud  to  a  depth  of  several  inches. 


Remarks:  This  is  a  common  and  widely  diffused  : 
occurring  in  all  parts  of  the  area  under  discussion.  Particularly 
large  and  fine  specimens  are  found  in  the  DuPage  River  near 
Lisle.  Some  little  variation  exists,  principally  in  the  relative 
length  and  height.  It  may  easily  be  recognized  by  its  inequi- 
lateral form  and  very  heavily  marked  umbones. 

On  July  25,  1868,  the  writer  found  young  in  the  inner  gills, 
measuring  from  two  to  five  or  six  millimeters  in  length,  three 
or  four  being  found  in  each  gill.  The  animal  is  quite  active, 
moving  by  a  series  of  jerks.  Progress'ion  is  effected  by  means 
of  the  foot,  which  is  thrust  out  to  its  fullest  extent  and  the  shell 
drawn  after  it.  It  is  very  interesting  to  watch  this  species  in  an 
aquarium  and  notice  its  quick,  jerky  motions.  It  thrives  well 
in  captivity,  and  is  very  well  adapted  for  anatomical  investiga- 

39>     SphKrium  simile  Say,  pi    xivii  .  (ig.  3. 

Cyihs  similU  Say,  Nich   Eocyc  ,  Am,  Ed.,  Vol.  II.,  pi    i  ,  Sg.  9,  1817. 
Cyilat  sulcata  Lamarck,  An,  saos  Verl.,  Vol.  V,,  p.  580,  1818. 

kCydas  Sarralogea  Lamarck,  1   c  ,  p.  560,  1818. 
Cycliu  lasmiunpsis  Rai-iNbssuh,  An.  Gen.  Sd.  Phys.  e(  Nal.,Vol  V,  p  319. 
pi.  Ixxxii.,  figs.  19.  SO,  \m.\\. 
Cyilajnlid^  DbKay,  Moll,  of  N,  Y.,  p,  a2«.  pi.  »iiv.    fig.  265.  1843. 
Cyelat giganlea  Priub.  Proc.  Boat.  Soe.  N.  H.,  Vol.  IV..  p.  167,  1851. 
Cycltts pondtroia  Primb,  I.  c,  p.  Ifl7.  1851. 

Shell:  Large,  inflated,  rather  solid,  almost  equilateral, 
transversely  oval;  umbones  depressed,  inflated,  placed  a  trifle 
anterior  to  the  center  of  the  shell,  marked  by  heavy  ridges,  but 
not  so  coarse  as  in  siamineum;  dorsal  margin  very  nearly 
straight,  ventral  border  broadly  curved;  anterior  and  posterior 
margins  almost  equal,  the  posterior  a  little  longer  than  the  an- 
terior, the  two  margins  rounded;  umbonal  slopes  rounded;  sur- 
face shining,  growth  lines  coarse;  color  dark  brown,  sometimes 
with  a  reddish  tinge;  ligament  weak,  very  dark  horn  or  black; 
cardinal  teeth  small,  a  single,  long,  stout,  elevated,  arched  tooth 
in  the  right  valve,  and  two  stout,  elevated  teeth  in  the  left  valve, 
the  upper  tooth  being  short  and  curved  and  the  lower  tooth 
long  and  almost  straight;  one  specimen  (10882)  seems  to  have 
the  teeth  in  the  right  valve  double  and  placed  like  those  of  the 
left  valve;  the  teeth  are  sometimes  very  long  and  lamellar 
(8513);  lateral  teeth  double  in  the  right  and  single  in  the  left 
valve,   short,   elevated,    lamellar,  nearly  straight;   muscle  scars 


1 1 


THE    NATURAL    HISTORY    SURVEY.  Il7 

and  pallial  line  faintly  impressed;  nacre  bluish;  cavity  of  the 
beaks  shallow. 

Length,  16.50;  height.  11.75;  breadth,     9.00  mill.  (S513). 
15.50;         ••       12.00;         "  9.00     "      (8513). 

18.00;         ••      13.00;         "         10.00     "      (12460). 

Animal:     Not  observed. 

Distribution:     United  States  and  Southern  Canada. 

Geological  distribution :     PI e i s toce n e. 

Habitat:     In  rivers  and  lakes,  in  soft  mud. 

Remarks:  The  hinge  teeth  are  arranged  very  peculiarly  in 
this  species,  the  laterals  being  in  a  direct  line  with  the  cardi- 
nals, and  not  at  right  angles  to  them,  as  in  the  previous  species. 
It  is  one  of  the  largest  of  the  genus  and  distinguished  from  the 
related  species  by  its  transversely  oval  outline,  its  peculiarly 
placed  teeth,  and  its  umbonal  marking,  which  is  intermediate 
between  solidulum  and  stamineum.  The  umbones  are  also  placed 
very  near  the  center  of  the  shell.  The  species  does  not  seem 
common,  although  found  in  the  southern,  northern  and  western 
regions,  under  circumstances  which  should  be  conducive  to 
their  multiplication.  ^ 

40.    Sphierium  striatinum  Lamarck,  pi.  xxvii..  6g.  2. 

Cyclas  striatina  Lam.,  An.  sans  Vert..  Vol.  V..  p.  560,  1818. 

Cyclas  tdentttiaSKy,  New  Harmony  Dissem..  p.  356,  1829. 

Cyclas  albula  Primb,  Proc.  Bost.  Soc.  N.  H.,  Vol.  IV..  p.  155,  1851. 

Cyclas  tenuistriata  Prime,  1.  c,  p.  156,  1851. 

Cyclas  acuminata  Prime.  1.  c,  p.  158,  1851. 

Cyclas  inornata  Prime,  1.  c,  p.  159,  1851. 

Cyclas  simplex  Prime,  1.  c,  p.  159,  1851. 

Cyclas  modesta  Prime,  1.  c.  p.  159,  1851. 

Shell:  Of  medium  size,  not  much  inflated,  solid,  transversely 
elongated,  very  inequilateral;  umbones  depressed,  full,  placed 
anterior  to  the  center  of  the  shell,  marked  by  numerous  fine 
ridges,  which  are  so  fine  in  some  specimens  that  the  beaks 
appear  smooth;  dorsal  margin  arcuate;  ventral  margin  rounded; 
posterior  margin  obtusely  triangular;  anterior  margin  broadly 
rounded;  umbonal  slope  rounded,  the  posterior  inclined  to 
angular;  surface  shining,  lines  of  growth  coarse,  but  not  so 
much 'so  as  in  stamineum\  color  greenish  yellow,  varying  to  dark 
horn  in  some  specimens;  ligament  weak,  dark  horn  colored; 
cardinal  teeth  small,  those  in  the  left  valve  unequal,  one  placed 
near  the  dorsal  margin  of  the  hinge  plate,  small,  and  extending 
diagonally  toward  the  ventral  margin,  and  one  placed  near  the 
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ventral  border  of  the  hinge  plate,  large,  pyramidal,  elevated; 
that  in  the  right  valve  arched,  the  left  angle  of  the  arch  being 
shorter  than  the  right,  elevated,  long,  thick;  lateral  teeth 
double  in  the  right  and  single  in  the  left  valve,  short,  elevated, 
stout,  but  slightly  curved;  muscle  scars  very  faint;  cavity  of  the 
beaks  shallow;  nacre  bluish  or  whitish.  . 

Leogth.  10.50;  height.  7.50;  breadth.  5.50  mill.     (8510). 

••      10  50;         ••      8.00;         "        6.00     "        (8510). 

9.00;         ••      7.00;         "        5.00     "        (8514). 

Animal:  Not  observed. 

Distribution:  New  England  west  to  California,  Canada  south 
to  Louisiana,  Alabama  and  Florida. 

Geological  distribution:  Pleistocene. 

Habitat:  Same  as  for  stamineum. 

Remarks:  This  species  is  closely  allied  to  stamineum 
but  may  be  distinguished  by  its  depressed  beaks,  more 
elongate  outline  and  fainter  growth  lines,  especially  about  the 
beak,  which  is  very  coarsely  sulcated  in  stamineum.  The  species 
is  as  numerous  in  individuals  as  the  latter  species  and  resembles 
it  also  in  habitat,  burying  to  a  considerable  depth  in  the  soft 
mud.  It  is  universally  distributed.  It  has  been  found  fossil  in 
a  sand  bank  near  the  lake  shore,  east  of  Sheridan  Drive  and 
north  of  Graceland  Avenue,  by  Mr.  Jensen. 

41.     Sphsrium  fabale  Prime,  pi.  \xvii..  fig.  7. 

Cydas  fabalis  Prime,  Proc.  Bost.  Soc.  N.  H  .  Vol.  IV..  p.  159,  1851. 
Cyclas  castanfa  Prime,  1.  c,  Vol.  IV..  p.  160.  1851. 
Cxiliis  siilculosa  De  Charpentier,  MSS  ,  1851. 

Shell:  Of  good  size,  transversely  oval,  somewhat  com- 
pressed, almost  equilateral,  thin  and  fragile  to  quite  solid;  an- 
terior and  posterior  margins  rounded;  ventral  margin  curved; 
dorsal  margin  slightly  curved;  umbones  depressed,  almost 
flush  with  the  hinge  line,  placed  near  the  center  of  the  shell 
and  quite  heavily  marked  and  regular;  umbonal  slopes  gently 
rounded;  surface  smooth  and  shining  in  young  or  half  grown 
specimens  but  dull  in  old  examples;  lines  of  growth  typicalU' 
very  coarse  and  distinct,  but  finer  in  some  specimens;  color  light 
green,  yellowish  or  blackish,  the  latter  a  marked  character  in 
old  specimens;  ligament  weak,  color  varying  with  the  shell; 
cardinal  teeth  small,  those  in  the  left  valve  unequal,  one 
placed  near  the  dorsal  margin  and  e.xtending  from  the  latter 
to  a    point   midway   between  the  dorsal  and  ventral   margins  of 
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the  hinge  plate,  and  one  placed  near  the  ventral  margin  of  the 
hinge  plate;  the  dorsal  tooth  is  nearly  straight  while  the 
ventral  tooth  is  very  arcuate;  in  the  right  valve  there  is  a 
single,  large,  arched  tooth  which  extends  from  the  center  to 
the  ventral  border  of  the  hinge  plate,,  it  is  large  at  either  end 
and  small  in  the  middle;  lateral  teeth  double  in  the  right  and 
single  in  the  left  valve,  rather  small,  elevated,  pyramidal, 
slightly  curved;  hinge  line  rather  solid;  muscle  scars  indistinct; 
cavity  of  the  beaks  shallow;  anterior  bluish. 

Length,  11.00;  height.  0.00;  breadth,  5.50  mill. 
9.50;       "       7.50;         "         5.00     " 
9.50;       ••       7.00;         "         4.75     •• 
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Animal:    Not    observed.     Siphons   said    by   Prime   to   be 
crimson. 

Distribution:  New  England  west  to  Iowa,  Canada  south  to 
Louisiana. 

Geological  distribution :  Pleistoce ne. 

Habitat:  In  the  large  lakes,  on  a  muddy  bottom,  in  rather 
deep  water. 

Remarks:  Fabale  has  been  found  at  but  one  locality  thus 
far,  but  probably  occurs  anywhere  along  the  shore  of  Lake 
Michigan.  Its  only  locality.  Miller's,  Ind.,  is  at  the  extreme 
southern  end  of  Lake  Michigan.  This  interesting  region  is  said 
by  Prof.  Garriott  to  be  the  most  wind-swept  locality  in  the  Chi- 
cago area.  This  fact  accounts  for  the  enormous  quantity  of  sea 
wrack  which  lines  the  shore  at  this  point  and  which  is  not  to  be 
found  in  such  profusion  anywhere  else  along  the  shore.  This 
sea  wrack  has  proven  prolific  collecting  ground  for  molluscan 
life. 

The  present  species  is  very  variable,  running  from  per- 
fectly smooth  to  coarsely  striated  and  varying  in  color  from 
yellow  to  black.  It  may  always  be  known  by  its  depressed 
umbones. 

43.    Sphaerium  occidentale  Prime,  pi.  xxvii.,  fig.  10. 

Cydas  ovalis  Prime,  Proc.  Bost.  Soc.  N.  H.,  Vol.  IV.,  p.  276,   1852  (Pre- 
occupied). 
Spharium  occidentalis  Prime,  1.  c.  Vol.  V.,  p.  122,  1855. 

Shell:  Small,  inflated,  fragile,  equilateral;  umbones  promi- 
nent but  not  much  elevated,  inflated,  placed  centrally,  marked 
by  very  fine  lines;  dorsal  and  ventral  margins  rounded;  anterior 
and  posterior  margins  rounded;  umbonal  slopes  rounded;  sur- 
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face  shining,  marked  by  very  fine  lines  of  growth;  color  lighl 
horn,  sometimes  darker;  ligament  as  usual;  cardinal  teeth 
small,  a  single,  elevated,  lamellar,  curved  loolh  in  the  right 
valve,  the  posterior  curve  of  which  is  longer  than  the  anterior 
and  is  club  shaped,  and  two  teeth  in  the  leit  valve,  that  near  the 
ventral  border  of  the  hinge  plate  being  elevated  and  pyramidal, 
that  on  the  dorsal  border  being  long,  lamellar,  depressed,  and 
curved,  as  in  the  preceding  species;  lateral  teeth  short,  elevated, 
curved,  single  in  the  left  and  double  in  the  right  valve;  muscle 
scars  scarcely  discernible;  cavity  of  the  beaks  shallow;  nacre 
light  purplish  or  bluish. 

Lengih.  T.Wi;  height,  7. IN);  breadth,  4.60  mill.  (SiStS), 
(i.(M);       -■         5xm:         ■•         -H.SII     ■'       (3-156). 

Animal:  Transparent,  whitish,  reddish  brown  near  the  um- 
bones;  mantle  white,  thin  and  transparent;  siphons  of  medium 
length,  united  at  base;  ctenidia  large,  wide,  rounded,  united 
above;  labial  palpi  long  and  narrow,  united  at  base;  foot  large. 
long  and  narrow,  extended  from  the  center  of  the  shell;  the  shell 
is  so  transparent  that  most  of  the  organs  may  be  seen  through 
it  when  held  between  the  observer  and  the  light, 

Dislril'silion:  New  England  west  to  Washington,  Canada 
south  to  Louisiana, 

Geological  distribution:     Pleistocene. 

Habitat:  Found  in  lakes  and  rivers,  in  soft  mud,  either  on 
the  surface  or  buried. 

Remarks:  This  species  is  distinguished  by  its  oval  outline, 
which  is  more  regular  than  that  of  any  other  sphxrium  found 
here.  It  is  very  common,  and  when  found  at  all  is  usually  rep- 
resented by  hundreds  of  individuals. 

Genus  CALYCULINA  Clessin. 

"Posterior   part  longer,  or  scarcely  so,  higher  than   anterior; 
shell  very  thin  and  fragile;  hinge  very  fine."  (Sterki  in  lit. ) 

43.    Calycullna  traiuversa  Say,  pi.  xxvii..  fig.  6. 

Cyclas  transvitsa  Say,  New.  Harm.  Dissem  ,  Vol,  II.,  p.  358,  1836 

Cyclaidelrumata'Pv.wi-a.,    Proc.    Bost.  Soc.  N.  H,  Vol.    IV.,  p.  155,  1851. 

Cyclas gracili  V9.\u%.  I.e.,  Vol,  IV,.  p- 156,  1851, 

Cyilas  comtriila  ANTHONY,  1,  c.  Vol.  IV.,  p.  274,  1853. 

Shell:  Thin,  of  good  size,  inflated,  inequilateral,  trans- 
versely oblong,  translucent;  umbones  elevated,  not  large,  full, 
calyculate,  placed  anterior  to  the  center  of  the  shell,  smooth  and 
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shining;  dorsal  margin  straight;  ventral  margin  broadly  rounded; 
posterior  margin  subtruncated;  anterior  margin  rounded;  um- 
bonal  slopes  rounded;  surface  smooth  and  shining,  lines  of 
growth  very  fine;  color  light  yellowish,  sometimes  darker;  liga- 
ment very  thin,  light  brown;  cardinal  teeth  small,  a  single, 
arched,  elevated,  lamellar  tooth  situated  near  the  ventral  mar- 
gin of  the  hinge  plate  in  the  right  valve;  and  two  elevated  teeth 
in  the  left  valve,  of  which  the  dorsal  is  situated  near  the  center 
of  the  hinge  plate,  arched,  lamellar,  and  the  ventral  is  situated 
near  the  lower  margin  of  the  hinge  plate,  and  is  elevated,  pyram- 
idal and  solid;  lateral  teeth  lamellar,  straight,  elevated,  single 
in  the  left  and  double  in  the  right  valve;  muscle  scars  very 
faint;  cavity  of  the  beaks  shallow;  nacre  bluish  white. 

Length.  12.50;  height,  9.00;  breadth.  7.00  mill.  (9965). 
11.50;         ••       8.00;         "         6.00     "       (9965). 

« 
Animal:     White,  greenish  about  the  liver;    mantle   lobes 

very  thin  and  transparent;  siphons  rather  short,  narrow,  about 
equal  in  size,  united  only  at  base,  pinkish  in  color;  foot  very 
long  and  narrow,  white,  capable  of  great  extension,  and  extended 
through  a  clef  t  ^in  the  mantle  near  the  anterior  end  of  the  ven- 
tral portion;  ctenidia  large,  white,  rounded,  united  above;  labial 
palpi  long  and  narrow,  united  at  base,  white. 

Distribution:  New  York  west  to  Arkansas,  Canada  south 
to  Alabama  and  Louisiana. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  in  rivers,  ponds  and  lakes,  in  soft  mud, 
either  on  the  surface  or  buried  to  a  considerable  depth. 

Remarks:  This  is  a  distinct  little  shell,  and  can  be  con- 
founded with  no  other.  It  is  a  common  and  abundant  species, 
and  may  be  seen  on  any  pleasant  day  jerking  its  way  over  the 
muddy  bottom  of  our  rivers.  Its  transverse  outline  differs  from 
that  of  any  other  species  found  in  this  area,  and  will  at  once 
distinguish  it.  The  species  is  found  in  the  northern  and  west- 
ern regions. 

44.    Calyculina  truncata  Linsley,  pi.  xxvii.,  fig.  8. 

Cyclas  calyculata  Draparnaud,  C.   B.  Adams,  Amer.  Jour.  Sci.  and  Arts, 

2d  series,  Vol.  XL.,  p.  277,  1841. 
Cyclas  truncata  Linslky,   Amer.  Jour.  Sci.  and  Arts.,  3d  series,  Vol.  VI., 

p.  234,  fig.  3.  1848. 
Cyclas  Unticula  Gould,  Proc.  Bost.  Soc.  N.  H.,  Vol.  III.,  p.  256,  1850. 
Cyclas pelluciila  Prime,  Stimpson,  Shells  of  New  England,  p.  16,  1851. 
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Sliell:  Verj' fragile,  small,  inflated,  almost  equilateral,  rhom- 
bic-ovate, translucent;  umbones  prominent,  elevated,  full, 
calyculate,  approximatinR,  placed  centrally,  smooth  and  shiDJng; 
dorsal  margin  straight;  ventral  margin  broadly  rounded,  anterior 
margin  rounded;  posterior  margin  sharply  truncated,  rounded 
on  the  ventral  part;  unihonal  slopes  rounded;  surface  smooth 
and  shining,  lints  oi  growth  very  fine;  color  light  yellowish 
green  or  greenish  horn  wiih  a  zone  of  yellow  bordering  the  ven- 
tral margin  of  the  valve;  ligament  weak,  light  horn  color;  car- 
dinal teeth  small,  a  single,  elevated,  lamellar,  arched  tooth  in 
the  right  valve,  and  two  teeth  in  the  left  valve,  the  ventral  tooth 
pyramidal,  elevated,  the  dorsal  tooth  long,  lamellar,  curved, 
and  elevated;  lateral  teeth  long,  lamellar,  elevated,  straight,  one 
in  the  left  valve  and  two  in  the  right  valve;  muscle  scars 
scarcely  visible;  cavity  of  the  beaks  shallow:  nacre  light  bluish 
with  a  yellow  zone  on  the  ventral  border. 

Lengih,  e  25:  beichl,  7  .id:  breadth,  .",.11(1  mill      il2(fi4| 
T.rKi;       ■■        0  50.         ■■        8.51]     "        (!a4fl4|. 

Animal:   Not  observed. 

Dhtributiei!:  New  England  west  to  Illinois  and  Wisconsin, 
Canada  south  to  Kentucky. 

Gtologual  distribution:  Pleistocene. 

H.il'iiiU-  In  small  ponds  and  sheltered  parts  of  rivers,  in 
soft,  sticky  mud. 

Remarks:  This  species  is  very  like  S.  transversa,  but  is 
shorter  in  comparison  with  its  height,  is  rhombic  in  form  and 
the  beaks  are  placed  centrally.  The  two  species  belong  to  a 
natural  group  of  which  transversa  is  the  leading  form.  It 
is  not  as  common  as  transversa  and  is  confined  to  the  lower 
part  of  the  western  region. 

45.    Calycullna  securis  Prime,  pi.  xxvii.,  fig  0 

Cyd.,s  stcuris  Phimb,  Proc.  Bost.  Soc.  N»t,  Hia.,  Vol,  IV,,  p.   161).  1851: 

Ann,  N,  Y.  Lyceum.  Vol.  V,,  p.  aiM.pl.  vi,,  IS.'il , 
Cyd,u  airdiaa  P»:me,  Proc,  Bosl,  Soc.  N.  H..  Vol.  IV.,  p.  lOO.  I3.-)1 
Lydat  ,roi.-a  Lewis,  I.  c.  Vol.  V.,  p.  35,  18o-l, 

Shell:  Small,  fragile,  but  stouter  than  the  two  previous 
species,  inflated,  inequilateral,  rhombic-orbicular;  umbones 
elevated,  full,  much  inflated,  calyculate,  approximate,  placed  a 
trifle  anteriorly;  marked  by  very  fine  lines  of  growth;  dorsal 
margin  arched;  ventral  margin  rounded;  anterior  margin 
rounded,   posterior   truncated;  umbonal   slopes  rounded,   sub- 
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angulate  posteriorly;  surface  shining,  lines  of  growth  very  faint; 
color  varying  from  bright  yellow  to  greenish  horn,  sometimes 
very  dark  horn;  ligament  as  usual;  cardinal  teeth  very  small, 
a  single,  long,  elevated,  lamellar,  arched  tooth  in  the  right  valve, 
which  has  a  large  pyramidal  projection  near  the  anterior  end 
giving  the  hinge  the  appearance  of  a  double  tooth,  and  two 
teeth  in  the  left  valve,  one  near  the  ventral  margin  of  the  hinge 
plate,  elevated,  pyramidal,  and  one  near  the  dorsal  border^ 
lamellar,  depressed,  curved,  extending  diagonally  toward  the 
ventral  border;  lateral  teeth  long,  lamellar,  elevated,  slightly 
curved,  one  in  the  left  valve  and  two  in  the  right;  muscle  scars 
faint;  cavity  of  the  beaks  deep;  nacre  bluish  white,  darker  near 
the  postero-ventral  portion,  lighter  in  yellowish  specimens 

Length,  6.00;  height.  5.00;  breadth,  3.00  mill.     (12465). 
••      5.50;         ••      4.50;         "        2.50     "        (12465). 

Anunal:     Not  observed. 

Distribution:  New  England  west  to  Michigan,  Canada 
south  to  Kentucky. 

Geological  distribution:     Pleistocene. 

Habitat:     Same  as  6".  truncata. 

Remarks:  A  species  at  once  distinguished  by  its  rhombic- 
orbicular  outline  and  inflated  beaks  and  shell.  It  is  the  smallest 
Sphcerium  found  in  this  area,  and  is  wider  in  proportion  to  its 
length  than  any  other  species.  It  does  not  seem  to  be  very 
common,  and,  like  the  last  species,  is  confined  to  the  south- 
western part  of  the  western  region. 

46.    Calyculina  partumeia  Say.  pi.  xxvii.,  fig.  6. 

Cyclas partumeia  Say,  Journ.  Phil.  Acad.,  Vol.  II..  p.  380.  1822. 

Cyclas  cornea^  var.  2,  Lam..  An.  sans  Vert..  Vol.  V.,  p.  558,  1818. 

Cyclas  orbicularia  Barratt,   Amer.  Journ.  Sci.  and  Arts,  Vol.  XLVIII., 

p.  276,  1845. 
Cyclas  mirabilis  Prime,  Proc.  Bost.  Soc.  N.  H..  Vol.  IV..  p.  157.  1851. 
Cyclas  cccrulea  Primb,  1.  c,  p.  161,  1851. 
Cyclas  eburnea  Anthony,  1.  c,  p.  279,  1852. 

Shell:  Of  good  size,  inflated,  fragile,  very  nearly  equi- 
lateral, pellucid;  umbones  elevated,  inflated,  of  good  size,  placed 
near  the  center  of  the  shell,  calyculate,  very  finely  marked  by 
growth  lines;  dorsal  margin  slightly  arched,  ventral  rounded; 
anterior  margin  broadly  rounded,  posterior  roundly  truncated; 
umbonal  slopes  rounded;  surface  shining,  polished,  marked  by 
very  fine  growth  lines;  color  greenish  horn  or  yellowish,  with 
frequently  a  broad  zone  of  dark  purple  on  the  ventral   border; 


teeth  small,  a  single,  long,  elevated, 
curved  tooth  placed  near  the  dorsal  border  of  the  hinge  plate  in  ! 
the  right  valve,  and  two  teeth  in  the  left  valve,  the  dorsal  toi 
being  long,  elevated,  lamellar  and  curved,  and  the  ventral  tooth 
elevated,  pyramidal  and  stout;  lateral  teeth  long  and  straight, 
elevated,  lamellar,  double  in  the  right  and  single  in  the  left 
valve;  the  anterior  part  of  the  valve  is  rounded,  but  the  pos- 
terior forms  a  decided  angle  with   the  hinge   line;  muscle  sc 


barely  visible 
a  blue  zone  or 


cavity  of  the  beaks  deep;  naci 

the  ventral  margin. 

,  0.0(1;  height,  5.50:  braadih,  3.00  r 
O.ai;        "      OW:        '■         8,(>U 
8  60;         '■       7.75;         '■         «,S0 


Bhoi 


olor,  with   I 


ill.  (8458). 

■  (10098). 

■  (12488). 


Animal:     Similar  to  that  of  S.  orddenlaie. 

Distribulion:  New  England  west  to  Iowa,  Wisconsin  south 
to  Alabama,  Louisiana  and  Florida. 

Geological  dislrihulion:     Pleistocene. 

Habitat:     Found  in  ponds  and  rivers,  buried  in  black  mud. 

Remarks:  This  species  is  closely  allied  to  .S.  ocddenlalt 
Prime,  but  may  be  distinguished  by  its  larger  size,  truncated 
posterior  border  and  general  rounded  oval  outline,  it  is  one 
of  our  commonest  species,  and  also  one  of  the  most  beautiful  of 
the  genus.  Partumeid  is  found  in  almost  every  part  of  the 
area,  and  is  the  most  widely  distributed  of  any  species  in  the 
genus.  It  is  a  very  handsome  specieswhen  at  its  best,  the  shell 
being  so  thin  that  the  animal  may  easily  be  seen  through  it. 

Genus  PI5ID1UM  PfeiHer. 

"Shell:  Small,  rounded-oval,  inequilateral,  anterior  side 
longer;  beaks  terminal;  cardinal  teeth  double,  at  times  united, 
situated  immediately  under  the  beaks;  lateral  teeth  elongated, 
lamelliform,  double  in  the  right  valve,  single  in  the  left  valve; 
ligament  always  on  the  shorter  side. 

"Animal:  Elongale-oval,  compressed  laterally;  lobes  of 
the  mantle  without  tentacles,  united  posteriorly  into  a  single, 
short  siphonal  tube;  oral  aperture  small,  tentacles  of  the 
mouth  triangular,  elongated;  gills  of  medium  size;  foot  small, 
tongue  shaped,  capable  of  great  extension."     (Prime.*) 

"Posterior  part  of  shell  shorterthan  anterior;  siphons  quite 
short."     (Sterki,  in  lit.) 
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Pisidiutn  differs  from  Sphcerium  principally  in  its  siphonai 
tubes,  which  are  united  in  the  former  for  their  whole  distance, 
and  in  the  latter  are  united  only  at  the  base.  The  foot  also 
differs,  being  similar  in  some  respects  to  Cardium,  (Prime.) 
The  beaks  in  Pisidiutn  are  placed  near  the  posterior  end,  while 
in  Sphcerium  they  are  placed  centrally  or  near  the  anterior  end. 


Fig.  11. 

Cardinal  teeth  of  Pisidium  comprbssum  Prime  (x  50.  original).      Upper 
figure,  right  valve;  lower  figure,  left  valve. 

% 

The  mode  of  reproduction  is  the  same  in  both  genera.     Pisidia 

may  be  more  profitably  collected  during  the  spring  and  sum- 
mer, "from  the  middle  of  April  to  the  early  part  of  July,*'*  this 
being  the  breeding  season. 

The  cardinal  teeth  are  sometimes  quite  similar  to  (Fig.  11) 
and  again  quite  different  (Fig.  12)  from  those  of  Sphcerium,   The 


Fig.   12. 

Cardinal  teeth  of  Pisidium  virginicum  Bourg.  (x  50,  original).  Upper  figure, 
right  valve;  lower  figure,  left  valve. 

teeth  in  Pisidium  are  generally  more  elongated  than  those  of 
Sphcerium,  In  one  type  (Fig.  11)  the  single  cardinal  in  the  right 
valve  is  long,  narrow  and  curved,  the  lower  part  of  the  curve 
being  thicker  than  the  upper  part,  and  placed  near  th^  ventral 
border  of  the  hinge  plate.     The  upper  tooth  in  the  left  valve  is 

*Prime,  Monograph,  p.  6i. 
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long,  very  narrow  and  curved,  and  extends  to  a  point  about  the 
center  of  the  hinge  plate;  the  lower  tooth  is  more  or  less  pyraln- 
idal,  elevated  and  somewhat  lamellar.  In  the  second  type 
(Fig,  12)  the  single  right  cardinal  is  very  much  arched,  swollen 
at  both  ends  of  the  arch,  the  right  arm  being  the  longer.  The 
upper  left  cardinal  is  long  and  thick,  elevated,  lamelliform,  and 
extends  nearly  to  the  ventral  border  of  the  hinge  plate;  the 
Mcond  left  tooth  is  more  or  less  rounded,  pyramidal,  elevated, 
and  extends  well  toward  the  dorsal  margin  of  the  hinge  plate, 
Dhtribulioii :  North  and  South  America,  Europe,  New 
Zealand,  India,  Iceland,  Greenland. 


% 


Umbones  placed  very  near  tbe  cenier  of  Ihe  shell,  which 

is  elongated  oval  in  lorm 

1.     Differs  from  "a"  in  being  smaller,   shorter  aed 
higher,  the  beaks  less  full,  and  ihe  sculptare 

fioer  and  more  polished 

Umbones  placed  near  ihe  posterior  end  of  the  shell, 

1      Shell  very  oblique,  posterior  end  short,  roonded, 
anterior  end  long,  obtusely  triangular,  larger 


than  (2).. 


Shell  trigonal  and  triangular,  more  compressed 
than  (1).  poGtcrinr  end  short  and  rounded,  an- 
terior end  much  produced,  beaks  somewhat 


!vmprc 


47.    PUidlum  Abdltum  Haldamaa,  pi.  xxviii.,  fig  1. 

Piiidium  abditum  Haldbmah,  Proc.  Phil.  Acad.,  p.  68,  1641. 

Cyclai  major  C.  B.  Adams,  Proc.  Bost.  Son.  N.  H.,  p,  48,  1841. 

Pisidiuia  ittullum  Gould,  Agassiz,  Lake  Superior,  p.  23S.  1848. 

PisiJium  minut  StiMKov.  Sheila  of  New  England,  p.  IS,  1851. 

Pisidinm  ebscurnm  Primi.  Proc.  Bost.  Soc.  K.  H„  Vol,  IV.,  p,  161,   1B51. 

PiHdium  turiii  Prihb.  1.  c  ,  p.  162,  ISSl. 

Piiidium  xenalun  Primb,  I.  c.  p.  163.  1851. 

Piiidium  rubtllum  Primb,  I.  c,  p.  163.  1851, 

Piiidium  rtiutart  pRiut,  Bost.  Journ.  Nat.  Hist., Vol. VI..  p.  863,   pi  lii  , 
fig.  n.  12.  1852. 

Piiidium  uolatum  PiiiHt,  I.e.,  p.  86S,  pi.  xii.,  fig.  20-23.  1852. 

Piiidium  (trcualum  Primb,  1.  c,  p.  361,  pi,  xii.,   fig.  14-16,   1852. 

Piiidium  resiirlum  IngaLLS,  JD  litl.,  1855. 

Piiidium  ruhrum  LEWIS,  in  lilt.,  1855. 

Piiidium pltnum  Lbwis,  io  lill.,  I8,'i5. 

Shell:  Large  (for  the  genus),  inflated,  rather  solid,  some- 
what inequilateral,  elongate-oval;  umbones  slightly  raised, 
full,  placed  a  little  posterior  of  the  center,  very  rough,  some- 
times showing  growth  lines  plainly,  but  generally  covered  with 
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little  prominences;  dorsal  and  ventral  margins  rounded;  an- 
terior margin  long,  broadly  rounded;  posterior  margin  short, 
rounded;  umbonal  slopes  rounded;  surface  shining,  lines  of 
growth  faint;  color  very  light  horn  or  yellowish;  ligament  short, 
dark  horn;  cardinal  teeth  small,  a  single,  lamellar,  elevated, 
arched  tooth  in  the  right  valve;  the  right  arm  of  the 
arch  is  longer  than  the  left  and  reaches  nearly  to  the  ventral 
border  of  the  hinge  plate;  the  left  valve  is  armed  with  two  car- 
dinal teeth,  the  dorsal  tooth  being  very  long,  lamellar,  elevated 
and  peculiarly  bent  at  the  distal  end;  the  ventral  tooth  is  large, 
elevated  and  more  or  less  pyramidal;  lateral  teeth  strong, 
curved,  elevated,  but  projecting  much  above  the  edge  of  the 
valve,  double  in  the  right  and  single  in  the  left  valve;  cavity  of 
the  beaks  shallow. 

Length.  4.25;  height,  8.00;  breadth,  2.50  mill.    (9888). 

Animal:     Not  observed. 

Distribution:  New  England  west  to  California,  Canada 
south  to  Louisiana,  Florida  and  Honduras. 

Geological  distribution:     Not  known,  probably  Pleistocene. 

Habitat:  Found  in  the  smaller  lakes  and  streams,  buried 
in  soft,  black  mud,  or  on  aquatic  plants. 

Remarks:  This  is  a  distinct  and  abundant  species,  distin- 
guished by  its  elongated  ovate  outline.  It  is  quite  abundant 
and  is  universally  distributed. 

48.    Pisidium  virs^inicum  Boarguignat,  pi.  xxviii.,  fig.  2. 

Tellina  virginica  Gmblin,  Syst.  Nat.,  pp.  82,  86,  pi.  clix.,  fig.  15,  1788. 
Tdlina pusella  (pars)  Dillwyn,  Cat.,  Vol.  II.,  p.  106,  1817.  t 

Cyclas  dubia  Say,  Nich.  Encyc,  1st  Am.  Ed.  II.,  p.  4,  pi.  i.,  fig.  10,  1817. 
Physemoda  aequalis  Rafinbsqub,  Ann.  Gen.  Sci.  Phys.  et  Nat.,  Vol.  V.,  p. 

319.  1820. 
Pisidium  abruptum  Haldbman,  Proc.  Phil.  Acad.,  p.  58,  1841. 
Pisidium  virginicumBoiJRGMiGHKT:,  Rev.  Mag.  Z06I.,  1854. 

Shell:  Of  good  size,  thick,  not  much  inflated,  inequilateral, 
very  oblique;  umbones  not  much  elevated,  prominent,  full, 
placed  near  the  posterior  end  of  the  shell,  marked  by  growth 
lines;  dorsal  margin  almost  straight;  ventral  margin  rounded; 
anterior  margin  broadly  triangular,  long;  posterior  margin  short 
and  rounded,  sometimes  appearing  as  if  truncated;  umbonal 
slopes  rounded,  sometimes  inclining  to  angular  anteriorly;  sur- 
face shining,  marked  by  heavy  growth  lines  which  are  faint  on 
the  protoconch;  color  dark  horn  in  old  specimens,  lighter  in 
younger  specimens,  and  zoned  with  light  yellowish,  especially 
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near  the  ventral  border;  ligament  as  usual;  cardinal  teeth  small, 
a  single,  elevated,  arched  tooth  in  the  right  valve,  of  which  the 
right  arm  of  the  arch  is  the  longest  and  reaches  to  the  ventral 
border  of  the  hinge  plate;  both  arms  are  swollen  at  the  ends 
and  the  arch  forms  as  a  whole,  a  letter  V  reversed;  the  left 
valve  is  armed  with  two  teeth,  the  dorsal  being  thick,  long, 
elevated  and  straight,  and  reaches  nearly  to  the  ventral  edge  of 
the  hinge  plate;  the  ventral  tooth  is  large,  rounded  and  pyram- 
idal; lateral  teelh  strong,  curved,  elevated,  smooth  or  only 
slightly  striated,  those  of  the  left  valve  projecting  strongly 
above  the  valve  edge,  those  of  the  tight  valve  not  so  much  so, 
but  projecting  into  the  cavity  of  the  shell;  double  in  the  right 
and  single  in  the  left  valve;  cavity  of  the  beaks  shallow;  nacre 
glossy,  inclining  to  purplish. 

Length,  (i.Oo,  height,  3  (HI,  breadth,  i.m  mill      (9S79I. 

Animal:     Not  examined. 

Distribution:  New  England  west  to  Iowa,  Canada  south  to 
Louisiana. 

Geological  disiribuiion:     Pleistocene. 

Habitat:     Same  as  abditum. 

Rem^ks:  A  species  easily  recognized  by  its  large  size  ( it 
is  the  largest  of  the  genus)  and  oblique  form.  It  is  one  of  the 
handsomest  of  the  Plsidia.  Thus  far  it  has  only  been  found  in 
the  southern  region.  Found  fossil  in  sand  banks  east  of  Sheri- 
dan Drive  and  north  of  Graceland  Avenue. 


\ 


49.     Pisldlum  compressum  Prime,  pi.  xxviii.,  fig.  T. 
Ci*cl.>s  altili!  Anthony,  in  litt.,  19*7. 
Pisidium  comprasum  Phimb.  Proc.   Boat.  Soc.   N.  H.,  Vol.   IV.,   p.  164, 

1851. 
Pisidium  diir  Primb,  Ana.  N.  Y.  Lye,  Vol.  VI.,  p.  95.  pi.  i.,  fig,  I,  1853. 

Shell:  Small,  solid,  inflated,  subequilateral,  very  oblique, 
trigonal;  umbones  elevated,  drawn  up  and  compressed,  placed 
near  the  posterior  end  of  the  shell,  marked  by  lines  of  growth; 
there  is  a  wing  shaped  appendage  on  the  summit  of  the  beaks; 
dorsal  margin  very  arcuate;  ventral  margin  rounded;  anterior 
margin  long,  narrow,  produced;  posterior  margin  short  and 
rounded;  umbonal  slopes  rounded;  surface  shining,  marked  by 
coarse  growth  lines;  color  yellowish,  darker  in  old  specimens; 
ligament  as  usual;  cardinal  teeth  small,  a  single,  long,  curved 
tooth' extending  from  near  the  ventral  to  the  dorsal  edge  of  the 
hinge  plate,  the  right  arm  of  the  arch  being  long  and  swollen; 
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the  left  valve  is  armed  with  a  dorsal  long,  narrow,  lamellar,  al- 
most straight  tooth,  extending  about  half  way  to  the  ventral 
border  of  the  hinge  plate,  and  a  large,  rounded,  pyramidal  tooth 
placed  near  the  ventral  border;  lateral  teeth  strong,  elevated, 
curved,  th6  right  valve  teeth  strongly  projecting  above  the 
valve  edge,  the  left  valve  teeth  not  so  much  so;  double  in  the 
right  and  single  in  the  left  valve;  cavity  of  the  beaks  deep. 

Length,  8  50;  height.  8.00;  breadth.  2.50  mill.    (9880). 
4.50;         ••      4.50;         "         3.00     "        (12468). 

Animal:     Not  observed. 

Distribution:  New  England  west  to  California,  Canada 
south  to  Arizona  and  New  Mexico. 

Geological  distribution:     Pleistocene. 

Habitat:     Similar  to  abditum. 

Remarks:  The  winged  beaks  are  a  peculiarity  of  this  species 
which  will  aid  in  its  determination,  although  the  appendages 
are  not  always  present.  Its  trigonal  form  is  different  from  any 
other  species  of  the  genus  found  in  the  region  under  discussion. 
It  is  found  in  both  the  western  and  southern  regions. 

50.    Pisidium  politum  Sterki,  anfigured 

Pisidium  politum  Stbrki,  The  Nautilus,  Vol.  IX.,  p.  75,  1895. 

''Mussel  of  medium  size,  well  inflated,  rather  high,  beaks 
slightly  posterior,  rather  high  and  prominent,  not  full  but  well 
rounded;  scutum  and  scutellum  slightly  marked.  Superior  mar- 
gin rather  short,  rather  strongly  curved;  inferior  i^ell  curved, 
more  so  in  front  than  behind;  posterior  margin  distinctly  trun- 
cated, with  a  well  marked  angle  where  joining  the  superior,  and 
a  less  marked,  rounded  angle  where  joining  the  inferior  margin; 
anterior  end  forming  a  slight  but  distinct  angle  situated  rather 
high  up.  Surface  very  finely,  irregularly  striated,  polished; 
whitish  or  straw  colored,  often  leaden  grayish  on  the  beaks,  or 
even  ill  over.  Shell  moderately  thick;  nacre  whitish;  muscular 
insertions  not  very  distinct;  hinge  of  essentially  the  same  type 
as  that  in  Pis,  abditum, 

"Length.  4.0;  altitude,  8.4;  diameter,  2.4  mill'.;  4.7;  4.0;  2.9  mill,  from 
another  place. 

"/'/J.  politum  is  rather  variable  in  size,  and  more  so  in  color 
as  noted  above,  but  so  markedly  constant  in  its  several  habitats 
that  a  number  of  different  local  forms,  or  varieties  could  be 
described.      It  has  some    resemblance  with  Pis.  abditum  Hald. 
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and  i*i*.  variaiih  Pr. ;  from  the  former  ii  is  djflereni  by  its 
being  totnewhat  smaller,  comparatively  shorter  and  bigher,  the 
beaks  beioR  less  full,  the  surface  finer  striated  aod  more  pol- 
itbed;  from  ibe  latter  it  is  distinguished  by  its  smaller  size,  the 
bealis  beiag  less  full,  the  anlero-superior  margin  less  straight, 
and  the  angle  at  the  anterior  end  being  situated  higher  up;  the 
shell  is  thinner  and  the  hinge  less  strong,  the  coloration  differ- 
ent. With  all  these  difierences  appearing  only  gradual,  our 
Piiidium  is  a  good  species  beyond  a  doubt  and  will  always  be 
reconnized."     (Scerki. ) 

Distribulivn:  This  species  has  been  found  thus  far  at  the 
following  localities:  New  Philadelphia,  Ohio;  Philadelphia, 
Pa.;  Grand  ftapids,  Mich.;  Clearwater  River  and  Dallas  Lake, 
Minn.;  Joliet.  III. 

Habitat:  Found  in  co-Tipany  with  Pn.  abditum  and  torn- 
/•rfisurri.' 

h.nd>  d(  Dt.  V.SUiki.  which  bthiiDnttoHyinveiitgaled.    Wbu'Slse       '  "" 


V 


s  Lamarck,  ) 
Upper  tigure.  right  valve,  exteric 
viewed  fcom  above  :  lower  jigure.  1 

end.    P,  Posterior  end,    D,  Dorsal  margin     V.  Ventral  margin.  R, 
Right  valve.    L.  Left  valve,   a,  Anterior  adductor  n: 
inaln.t).     b,  Posterior  adductor  muscle-scar,     c, 

muscle-scar.   e.  Posterior  Foot  retractor  muscle-si 
Cardinal   [eetb.      It.   Lateral  teetb.     1,   Ligament, 
growth,     lu,  LuDule.     pi.  Paliial  line,     u,  Umbo. 
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EXPLANATION  OF  PLATE  \ 
FigDre  1,     Akodokta  imbbcilis  Say.      The  upper    figui 
H  female,  the  others  a: 

Figure  2.     Anoddntoidbs  f 
"      8.     Sthopbit 

i  Lea,  ' 
}  natural  diameter. 
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Figure  6.  Alasmodonta  aDiNTtiLA  Lea.  (^  }i  naiural 
Figure  6.  Alasmodonta  bdbntula  Lea.  $  ^  Dataral 
Figure  T.      Alasmodonta    harcinata   Say.      ^    oaiaral 
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r  1^ 


Figure  3      Alashodonta  c 
diameler. 

rp   'i       Alasmodonta    ( 
natural  dial 

Figure   3       Alasmooosta 
diameler. 

Figure   4       Alasmodonta    rugosa   Barnes,      ^    ualural 
diameler. 

Figure  5.  Ahodokta  footiana  Lea.     ^i  natnra]  diameter. 


Barnes,       9    (S 
BarQes.     }i   natural 
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EXPLANATION  OF  PLATE  IX 

I  Barnes.      1.  3.  3.  ni&lca     i. 
U  aUazml  diameter. 
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Alasmodohta  frkssa  Lea. 
Lahpsilis  si 

X  natural  diameter. 
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Figure  1 
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obsolete. 

Figure  2, 
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;hhv 
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■'      4 
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EXPLANATION  OF  PLATE  XV, 

Figote  1, 

Uhio 

IBBOSUS  Barnes.  ^  Juvenile- 

■■       2. 

Unio 

.HW.SU5  Barnw.  J 

■■       3, 

Uhio  oiBBOsua  Barnes.    ^ 

■■      4, 

U«iot 

.BBnsos  Bamea.  d* 

■'     n. 

Quads 

ULA  TRIOON*  Lea- 

H 

natural  diameter. 
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EXPLANATION  OF  PLATE  XXV 
Lea,    Sbowing  pusiulo 
a  natural  diameter. 


EXPLANATION  OF  PLATE  XXVL 

Figure    I-        QUADBULA     PLICATA     Lc    SoDDeT. 
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B.  CLASS  GASTROPODA.t 


"Head  distinct,  usually  furnished  with  eyes  and  tentacles; 
body  mostly  protected  by  a  spiral  or  conical  univalve  shell; 
lower  surface  of  animal  developing  a  thickened,  expanded, 
creeping  disk  or  foot."* 


Fig,  13. 

Generative  apparatus  of  Hel[X.  (Semi-dlagra 
kester.)  a,  ovoteslis;  b,  hermaphrodite  duct;  c,  album iniparous  gland; 
d,  spermatheca;  e,  uterine  portion  of  hermaphrodite  duel;  f,  f,  accessory 
glands  of  female  duct;  h,  dart  sac;  i,  vas  deferens;  k,  penis;  m,  flagel- 
luin;  n,  prostate  gland. 

The  radula,  which  is  a  characteristic  organ  of  this  class, 
has  been  described  on  pages  41,  42  and  43  of  Part  I. 
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SUBCLASS  ANISOPLEURA. 

Gastropoda  in  which  the  head  and  feet  are  bilaterally  sym 
metrical,  but  the  visceral  dome  and  mantle-flap,  with  all  the 
containing  organs,  have  been  subjected  to  a  rotation,  bringing 
the  anus  from  its  posterior  position  to  a  point  above  the  right 
side  of  the  animal's  neck,  thus  causing  the  shell  to  incline  to 
the  riglit  side  of  the  animal.  As  a  result  of  this  torsion  the 
organs  of  one  side  become  atrophied. 

5uperorder  Euthyneura. 

Gastropoda  anisopleura  in  which  the  nervous  loop  of  the 
viscera,  being  sunk  below  the  body-wall,  is  not  affected  by  the 
torsion  of  the  visceral  hump,  but  remains  straight. 

ORDER  PULMONATA. 

Gastropoda  with  a  well-developed  foot  and  (usually)  a 
large,  spiral  shell,  inoperculate  ( Amphiboia  excepted),  capable 
of  containing  the  entire  animal;  some  forms,  however,  are  with- 
out an  external  shell;  the  lungs  are  simple,  being  a  pouch  lined 
with  a  network  of  respiratory  vessels;  respiratory  orifice  small; 
sexes  united  in  the  same  individual,  but  reciprocal  union  neces- 
sary; the  genital  orifices  may  be  contiguous  or  distant.  The 
lingual  membrane  is  very  variable,  being  in  some  forms  short 
and  broad  and  in  others  long  and  narrow;  the  mouth  is  further 
armed  with  one  or  more  horny  jaws.  The  Pulmonata  are  prin- 
cipally terrestrial;  but  several  large  groups  are  aquatic,  inhab- 
iting fresh  water,  while  some  (Auriculidas)  live  in  the  neigh- 
borhood of  the  sea  and  follow  the  ebb  and  flow  of  the  tide. 

The  pulmonates  arc  typically  vegetable  feeders,  although 
some  few  genera  are  c.irnivorous  (Circinnaria,  Glandina).  They 
thrive  best  in  warm,  humid  localities,  and  in  desert  countries 
are  stunted  in  size  and  few  in  number. 

The  life  history  of  a  pulmonate  gastropod  is  as  follows:  In 
May  or  June  they  lay  their  eggs,  to  the  number  of  forty  or 
more,  in  a  moist  locality,  sheltered  from  the  sun's  rays,  under 
old  leaves  or  by  the  side  of  logs  or  stones.  After  about  twenty 
or  thirty  days  the  young  mollusk  appears.  It  takes  two  or 
three  years  for  a  snail  to  reach  maturity.  In  October  or  No- 
vember the  snail  ceases  to  become  active  and  prepares  to  hiber- 
nate.    This  it  does  by  secreting  a  membrane  and  placing  it 
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over  the  aperture.  The  formation  of  this  membrane  (epi- 
phragm)  is  as  follows:  **The  animal  being  withdrawn  into  the 
shell,  the  collar  is  brought  to  a  level  with  the  aperture,  and  a 
quantity  of  mucus  is  poured  out  from  it  and  covers  it.  A  small 
quantity  of  air  is  then  emitted  from  the  respiratory  foramen, 
which  detaches  the  mucus  from  the  surface  of  the  collar,  and 
projects  it  in  a  convex  form,  like  a  bubble.  At  the  same  mo- 
ment, the  animal  retreats  farther  into  the  shell,  leaving  a  vacuum 
between  itself  and  the  membrane,  which  is  consequently  pressed 
back  by  the  external  air  to  a  level  with  the  aperture,  or  even 
farther,  so  as  to  form  a  concave  surface,  where,  having  become 
desiccated  and  hard,  it  remains  fixed.  These  operations  are 
nearly  simultaneous  and  occupy  but  an  instant.  As  the  weather 
becomes  colder  the  animal  retires  farther  into  the  shell  and 
makes  another  septum,  and  so  on,  until  there  are  sometimes  as 
many  as  six  of  these  partitions."* 

During  hibernation  the  heart  almost  ceases  to  beat,  and  all 
the  functions  of  the  body  cease,  the  animal  becoming  torpid, 
to  be  awakened  only  when  th^  warm  days  of  April  or  May  ap- 
proach. The  reason  for  hibernation  is  seemingly  only  to  enable 
the  organism  to  withstand  the  cold  climate,  and  to  exist  during 
a  period  when  the  food  supply  is  cut  off.  When  kept  in  con- 
finement they  do  not  generally  hibernate,  but  live  during  the 
winter  as  in  the  summer. 

The  comparative  speed  of  snails  while  in  motion  does  not 
seem  to  have  been  studied  to  any  great  extent.  As  a  matter 
of  curiosity  the  writer  timed  a  few  species,  with  the  result  as 
tabulated  below: 

Limnaea  palustris 2  inches  in  45  seconds. 

caperata 2  •'  "  50 

cubensis    2  "  "  50 

reflexa     2  "  "  35 

Physa  heterostropha    2  "  "  30 

Vivipara  contcctoides 2  "  "  120 

Polygyra  profunda    2  "  "  55 


<< 

albolabris 2      "        "     GO 

monodon    2     "        "120 


thyroides   2      "        "    60 

Circinnaria  concava 2     "        "    90        " 


SUBORDER  STYLOMMATOPHORA 

Tentacles  four  in  number,  the  superior  retractile,  with  eyes 

*W.  G.  liinney.  "A  Manual  of   American   Land  Shells,  p.  lo-ii."     Bull.  U.  3.  Nat. 
Museum,  No.  28, 1885. 


at  their  tjpa,  and  the  inferior  very  short:  animal  generally  tcr* 
reatrial. 

Mmotremata. 

Common  or  contiguous  external  male  and  female  orifice 
(fiinney). 

Ureter  abruptly  reflexed  from  the  apex  of  the  kidocy, 
paining  to  the  posterior  end  of  the  lung  cavity,  where  an  open 
groove  or  closed  tube  continues  across  to  the  last  fold  of  the 
intestine,  which  it  follows  forward  to  the  mantle-edge  (Pilsbry). 

Superfamlly  Holopoda. 

Animal  without  pedal  grooves;  jaw  always  present,  dis- 
inct;  none  t»(  the  teeth  of  the  aculeate  type  (Pilsbry). 

FAMILY   HELlCID.t. 

"Foot-edges  without  pedal  grooves;  no  tail  gland.  Mar- 
ginal teeth  with  wide,  short,  squarish  basal-plates  and  one  or 
several  cusps,  the  outer  cusp  never  elevated  on  middle  cusp. 
Shell  usually  .with  expanded  or  reflexed  lip."* 

Subfamily  Polysyrlnffi. 

"GenitaVia  simple;  vas  deferens  inserted  directly  on  the 
well-developed,  long  penis,  which  has  no  epiphatlus  or  flagel- 
lum;  no  dart  sack  or  mucus  glands;  no  diverticulum  on  sper- 
matheca  duct;eggs  small  and  numerous.  Jaw  solid,  ribbed  or 
smooth;  marginal  teeth  with  more  than  one  cusp.  Shell  with 
lip  thickened  within,  expanded  or  reflexed,  the  embryonic 
whorls  not  distinctly  differentiated. "f 

Genus  POLVOYRA  (Say)  Pilsbry. 

/WjxT'-a -Say,  NJich.  Eticycl.,  3d  Am.  ed.,  Vol.  IV,  p.  7.  1818. 
SUnolrem^t  RAhCNESijUE,  Amer.  .Mon.  Mag.  and  Cril.  Rev..  \'oI,  IV. 

p.  107.  1818.    iSuiiostdimtt.) 
Trioilopsis  RAFiSKsyvE,  I.  c,  p,  107,  ISIS. 
MciOiioii  Rai'ixesque  Enumeration,  etc.,  p.  3.  1831. 
Neokelix  V.  Iheking,  18;i2. 

Pohsya  Pii.suRV.   i'roc.  Phil.  Acad..  1889,  p.  1<(3;  Guide  to  Study  of 
Helices,  p,  68.  IHIM. 

•Pilsbry,  Guide  lo;-nid>  of  Hclicis.ii,  XXVI I  [,  \XXI[,  XXXKl.  cic. 
tl'ilsb.y.Gi.yi:  lo  Helices,    |,.  XXXll 


\ 
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"Shell:  Heiicoid,  varying  from  globose  or  depressed-glo- 
bose to  lens-shaped  or  planorboid,  the  periphery  carinated  or 
rounded;  umbilicus  either  open  or  closed.  Surface  striated  or 
hirsute;  corneus,  yellow  or  brown,  generally  unicolored,  but 
sometimes  with  many  bands,  the  most  constant  being  supra-periph- 
eral the  others  when  present  being  wholly  indefinite  in  number 
and  position.  Lip  well  reflexed;  aperture  typically  obstructed  by 
llutn'th, — one  parietal,  two  upon  the  lip;  but  any  or  all  teeth  often 
wanting." 

"Animal:  (Fig.  14).  Externally  as  in  Helix,  the  mantle 
subcentral,  foot  rather  long  and  narrow,  not  distinctly  tripartite 
below,  and  without  longitudinal  grooves  above  the  lateral  mar- 
gins, although  a  sort  of  foot-margin  is  produced  by  the  tessel- 
lated granulation  of  the  edge.     Surface  rather  coarsely  irregu- 


Animal  o£  Polygyra.    (After  Blnney.) 

larly  granulated,  the  granulation  finer  posteriorly;  back  with 
a  pair  of  indistinct  grooves  extending  from  mantle  to  facial 
area ;  sides  of  foot,  and  sides  and  top  of  tail  without  any  distinct  ob- 
lique or  longitudinal  lines,  irregularly  granulated;  tail  rounded 
above,  obtuse  behind.  Mantle  edges  reflexed  to  correspond 
with  the  lip  of  the  shell,  its  edge  even;  shell  lappets  none; 
body-lappets  small,  the  right  one  long,  giving  off  a  short  as- 
cending branch  behind  the  lung-pore;  left  lappet  very  smalt, 
short." 

"Genitalia:  Completely  lacking  accessory  otgans;retracloT  a.nd 
vas  deferens  inserted  at  the  apex  of  the  penis.  Spermatheca 
oval  or  oblong,  situated  upon  a  short  simple  duel.  The  penis  is 
divided  internally  into  two  parts:  (i)  ^  lower,  invertible  por- 
tion, the  inner  surface  of  which  shows  few  or  many  longitudi- 
nal folds,  which  are  smooth  and  may  be  either  weak  or  strong 
and  acute;  and  (2)  an  upper  portion  the  cavity  of  which  has 
finely  corrugated  walls  and  is  partly  filled  by  one  or  two  fleshy 
pillars  adherent  along  the  sides."*  ( Fig.  1 5.) 

•Filabry,  Guide  to  Helices.  |-i..  ("j  and  70i  see  also  Piuc.  Phil,  Acad.  iSqj,  p.  400. 
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For  jaw  and  radula  see  the  various  species  dcscribed.f 

Diitril/ution :  North  America  (exclusive  of  some  parts  ofl 
the  southwestern  U.  S.),  Cuba.  Bahamas  and  Bermuda."  (Pila-^ 
bry.) 


Fig.  15. 

Genitalia  of  Polvgvra.    (P.  Andrewsi,  after  Binney,  Bull,  Mua. " 
Comp.  Zool.,  Vol.  XI,  No.  9,  pi.  lii,  Fig.  E.)  ag,  albumin iparous  ^land;  e, 
duct  from  testicle;  gb,  genital  bladder;  o, ovary;  ov,  oviduct;  or.  orifice;  pr, 
prostate  gland;  pa,  penis;  r,  retractor  muscle:  I,  testicle;  vd,  vai  dcfeieiu. 

KEY  TO  SPECIES  OF   POLYGYRA. 

A.  Aperture  without  heavily  developed  leeth. 

a.  Shell  encircled  by  color  lines. 

1,  Perforate .profimda 

2.  Imperforate mulHlat^ata 

b.  Shell  plain  born-colored. 
•Shell  large. 

1.  Perforate,  a  smalt  denticle  on  the  parietal  wall thyroides 

2.  Imperforate,  globose,  parietal  wall  toothed,  aperture 

widely  lunate exoUia 

'i.  Imperforate,  depressed  globose,  tooth  generally  lack- 
ing, aperture  narrowly  lunate .    alboiabris 

"Shell  small,  less  than  half  size  of  (*|. 

1 ,  Perforate clausa 

2.  Imperforate pennsylvanica 


40-143. 
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B.  Aperture  with  well-developed  teeth. 

a.  Parietal  wall  with  one,  peristome  with  two  teeth. 

1.  Perforate. 
*Spire  depressed,  parietal  tooth  depressed,  curved, 

thin tridentata 

**Spire  rather  elevated,  parietal  tooth  elevated,  almost 

straight,  thick .fraudulenta 

2.  Imperforate inflecta 

b.  A  single  large  tooth  on  the  parietal  wall. 

1.  Imperforate;  peristome  notched  and  continuous  with 

parietal  tooth . .  v hirsuta 

2.  Perforate  to  imperforate;  peristome  simple,  not  contin- 

uous with  parietal  tooth monodon 

Section  TRIODOPSIS  Rafinesque. 

''Shell:  Varying  from  depressed  to  globose-conoidal,  um- 
bilicatc  or  imperforate;  surface  generally  striated;  whorls  five 
to  six,  the  last  wider,  more  or  less  deflexed  in  front.  Aperture 
lunate,  typically  obstructed  by  three  teeth,  two  on  the  lip,  one 
on  the  parietal  wall;  but  any  or  all  of  the  teeth  often  absent." 
(Pilsbry,  1.  c,  p.  74.) 

51.    Polygyra  Inflecta  Say,  pi.  xxx,  fig.  5. 

Helix  inflecta  Say.    Joum.,  Phil.  Acad.,  Vol.  II,  p.  153, 1821. 

Helix  clausa  Ferussac.  Tab.  Syst.,  p.  38,  No.  104;  Hist.,  pi.  xlix,  fig.  2. 

Shell:  Depressed,  solid,  imperforate;  surface  covered  with 
coarse  striae,  the  spaces  between  the  striae  being  twice  or  three 
times  the  width  of  the  striae,  and  the  shell  with  numerous  hair- 
like projections  scattered  over  the  surface;  apical  whorls 
minutely  striate;  periphery  subangulated;  sutures  impressed; 
whorls  five,  convex,  rather  closely  coiled,  the  last  whorl  consid- 
erably constricted  behind  the  reflected  peristome,  so  that  the 
edge  of  the  reflected  lip  is  on  a  level  with  the  body- whorl; 
spire  very  much  depressed,  slightly  convex;  aperture  con- 
tracted, armed  with  three  teeth;  the  tooth  on  the  outer  lip  is 
tubercular  and  situated  just  below  the  periphery,  a  little  deep- 
seated;  the  tooth  on  the  basal  lip  is  also  tubercular,  and  placed 
at  about  the  center,  not  deep-seated;  the  points  of  both  teeth 
point  inward,  and  there  is  a  marked  circular  sinus  between 
them;  the  parietal  tooth  is  long,  white,  narrow,  curved,  elevated, 
begins  at  about  the  center  of  the  parietal  wall,  and  extends  in 
an  oblique  direction  until  it  meets  the  reflected  peristome  and 
the  umbilical  region;  peristome  thick,  white,  reflected;  umbili- 
cus closed,  but  the  region  indented;  base  of  shell  flat-convex. 
Greater  diameter  11.00;  lesser,  10.00;  height,  6.00  mill.  (8446). 


Animal:  As  usual  in  the  genus;  generally  dark  bluish  or 
slate  colored,  but  bUckish  ox\  the  head  and  eye-peduncles, 
which  are  long  and  slender;  foot  long  and  narrow,  broadly 
rounded  before  and  acutely  pointed  behind. 

7au':  Of  the  usual  form,  rather  thick  and  broad  with  four 
teen  heavy  ribs. 

Rniiula  formula  y+i+S-H+V  (22—1-22);  teeth  of  the 
same  type  as  iridentata,  but  the  inner  cusps  of  the  marginal 
teeth  are  all  simple.  Occasionally  a  stray  tooth  will  have  a 
bifid  inner  cusp,  as  the  twentieth  in  one  membrane  and  the 
twenty-first  and  twenty-third  in  another  (vide  Binney  for  the 
last). 

Genitalia:  "'Generally  resembling  those  of  tridenlata,  but 
distinguished  by  the  genital  bladder,  which  is  small,  globular, 
on  a  duct  of  equal  width  throughout  its  course,  not  swelling  as 
it  approaches  the  vagina."  (W.  G.  Binney.) 

Distribution:  Pennsylvania  west  of  the  Alleghany  Moun- 
tains, west  to  Illinois,  south  to  Sea  Islands  of  Georgia,  Ala- 
bama, Mississippi  and  Indian  Territory.  (Pilsbry.)  Michigan. 
(Walker.) 

Geological  distribution:     Pleistocene;  Loess. 
Habitat:    Similar  to  that  of  ,",  tridenlala. 
Remarks:    This  species  is  at  once  distinguished  by  its  ap- 
erture and  closed  umbilicus.      It    seems  to  be  the  rarest  of  our 
Helices,  and  it  maybe  that  the  two  specimens  collected  by 
Professor  Higley  at  Miller's,  Ind.,  were  introduced  from  some 
point  in  Michigan.     It  has  not  yet  been  found  in  any  other 
locality, 
53.    Polysyra  tridentata  Say,  pi.  xxx.,  fig.  6. 

Helix  Iridentata  Say.  Nich,  Encyl.,  pi.  ii.,  fig.  I,  1817,  1819. 

Triodopsis  luHula  Rafinesque,  Enumer.,  p.  3. 

Polygyra  Iridentata  jtixligtHs  Pilsbrv,  Proc.  Phil.  Acad.,   p.  20,1894 

(Variety.) 
Polygyra  Iridentata  edentilabris  PlLSBRY,  The   Nautilus,   Vol.  VII, 

p.  140,  1894.  (Variety.! 
Polygyra  Iridentata  comptanatii  PlLSBRY,  I.e.,  Vol.  XII.,  p.  22,  1898. 

(Variety.] 
Polygyra.  Iridentata  bidentalu  Baker,  Trans.   Acad.   Sci.,  St.  Louis, 

Vol.  Vlll.,  p.  85.  18SI8.     (Variety.) 
Polygyra  Iridentata   unidcntala  Baker,  1.  c,  p.  85,  1898.     (Variety.) 

Shell:  Depressed-globose,  rather  solid,  umbilicated;  sur- 
face covered  with  very  heavy  raised  oblique  striae,  the  apical 
whorls  smooth;  color,  horn,   inclining   to   reddish;  periphery 
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rounded;  sutures  impressed;  whorls,  five  and  one-half,  convex, 
closely  coiled,  the  last  deflected  above  the  aperture  and  con- 
stricted behind  the  peristome;  spire  depressed,  a  little  convex; 
aperture  lunate,  lobed  by  the  teeth  on  the  peristome;  the  tooth 
on  the  upper  part  of  the  outer  lip  is  broad  and  low,  placed 
squarely  on  the  peripheral  portion  of  the  lip;  the  one  on  the 
basal  portion  of  the  lip  is  small  and  tubercular;  the  parietal 
tooth  is  of  good  size,  elevated,  narrow,  oblique,  and  extends 
from  the  upper  part  of  the  parietal  wall  almost  to  the  basal  ter- 
mination of  the  peristome;  the  parietal  tooth  is  directed  to  a 
point  between  the  two  teeth  on  t\iQ  owt^x  lip;  peristome  reflected, 


Fig.  16. 

Apertures  of  Polygyra.  (After  Pilsbry.)  A,  tridentata  Say;  B, 
FRAUDULENTA.    Pilsbry. 

white,  thickened,  sometimes  grooved;  umbilicus  widely  open, 
exhibiting  all  the  volutions;  base  of  shell  convex  (Fig.  i6.  A). 

Greater  diam.,  15.00;  lesser,  13.00;  height,  7.00;  umbilicus,  2.75  mill.  (8447.) 

Animal:  As  usual  in  the  genus;  color  yellowish-white  on 
foot,  darker  on  sides  of  body  and  neck,  and  jet  black  on  eye- 
peduncles  and  tentacles;  mantle  collar  yellowish;  the  foot  is 
not  very  long  and  is  rather  wide,  and  the  lateral  expansions 
are  very  pronounced;  posteriorly  it  terminates  rather  acutely 
and  anteriorly  it  is  truncated;  the  animal  appears  much  too 
small  for  the  shell.  The  foot  measures  about  20  mill,  in  length 
and  about  4  mill,  in  width  when  the  animal  is  in  motion.  Heart 
pulsations  regular,  eighty-five  to  ninety  per  minute.  When  the 
animal  was  partly  retracted  within  its  shell  the  heart  beat  thirty- 
three  to  fifty-five  times  per  minute. 

yaw:  Arched,  low,  wide,  ends  blunt;  anterior  surface 
with  eleven  ribs  which  denticulate  both  margins. 

Rad2da  iorm\x\2i:  V  +  V  +  J  +  V'  +  V  (25—1—25).  Central 
tooth  with  a  rather  wide  base  of  attachment,  the  lower  outer 
corners  expanded  and  the  lower  margin  excavated;  reflection 
tricuspid,  the  center  cusp  long,  reaching  to  the  lower  border 


r 


146  THE    CHICAGO   ACADEMY    OF   SCIENCES. 

of  the  base  of  attachment,  the  side  cusps  short;  lateral  teeth 
similar  to  the  central  tooth,  but  bifid,  the  inner  cusp  long  and 
wide;  marginal  teeth  at  first  resembling  laterals,  but  the  inner 
cusp  soon  lengthens,  becomes  bifid,  and  assumes  the  usual 
form  of  marginal. 

Genitalia:  "The  penis  sac  is  long,  cylindrical,  receiving 
the  vas  deferens  and  retractor  muscle  at  its  summit;  genital 
bladder  small,  globular,  with  a  long  duct,  which  is  narrow 
above  but  below  its  middle  gradually  enlarges  to  greater  than 
the  width  of  the  bladder."     (W.  G.  Binney.j 

Distribution:  Southern  New  Vorlc  to  Michigan,  Canada  to 
North  Carolina,  Alabama  and  Kentucky.     (Pilsbry.) 

Geological  distribution :     Pieistocene;  Loess. 

Habitat:  In  open  woodlands  in  the  vicinity  of  water,  under 
and  about  logs,  and  debris  of  various  kinds. 

Remarks:  A  species  distinguished  from  inftccta  by  its  open 
umbilicus  and  larger  size,  It  is  quite  rare,  and  has  thus  far 
been  found  only  in  the  southern  region,  and  the  specimens  arc 
rather  small.  The  shell  is  carried  at  a  slight  angle  during  pro- 
gression, which  is  rather  slow. 
S3-    Polygyra  fraudulenta  Pilsbry,  pi.  xxx,  fig.  7. 

//^f//r/a//o,rW.G,  BiNNEY.  (DonSay.)  Man.  Amei,  Land  Shells,  p.  292. 
Polygyra  fraudulenta  Pilsbry,  Proc.  Phil.  Acad.  Sci.,  p,  20, 1894. 

Shell:  Differing  from  triiUnlnta  in  having  "a  compact  shell 
of  a  reddish-brown  color(varying  to  white  in  some  localities); 
the  spire  is  low-convex,  composed  of  six  closely  coiled  whorls, 
the  last  being  notably  deflexed  in  front  and  strongly  con- 
stricted behind  the  lip.  The  aperture  is  strongly  "dished"  or 
basin-shaped;  the  outer  lip  bears  a  broad  tongue-shaped  in- 
flected tooth,  situated  at  the  position  of  the  periphery  of  the 
shell.  The  middle  part  of  the  basal  lip  bears  a  small  squarish 
tubercle,  which  is  often  laterally  compressed.  The  parietal 
wall  bears  an  elevated  oblique  blade  which  is  typically  almost 
straight  and  never  much  curved."  (Pilsbry.)  (Fig.  i6,  B.) 
Greater  diam.,  15.00;  lesser,  13.50;  height.  8.50;  umbilicus,  3.50  mill.  (8448.) 
"       15.00;       •■        13.00;       "         8.50;  "  3.50     "       (8455.1 

Animal:    As  in  tridentata,  but  generally  a  little  darker. 

jfaw:  As  usual,  with  twelve  ribs.  Binney  gives  tourteen 
ribs. 

Radula  formula:*     y -f-|-f-y-f  j  +  y +H-Y  (27— 1— 27). 

•This  radula  is  ironi  a  i^auihetn  Illinois  spodmen.  See  Tlie  Naulilus,  Vol.  XI..  p.-3o, 
iSw- 
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The  teeth  are  like  those  of  tridentata,  excepting  that  there  are 
eleven  perfect  laterals,  and  all  the  inner  cusps  are  simple  until 
the  seventeenth  marginal,  which  is  bifid.  Binney  (Manual, 
p.  292)  gives  40-1-40  teeth  with  twelve  perfect  laterals.  The 
writer  is  certain  that  his  count  was  correct,  as  the  teeth  were 
recounted  several  times,  always  with  the  same  result.  The 
membranes  were  perfect  (Fig.  17). 


Fig.  17. 

Radula  of  Polygyra  fraudulenta  Pilsbry.  (Original.)  c,  cen- 
tral tooth;  1,  first  lateral;  10,  outer  lateral;  13,  first  marginal;  16,  20,  mid- 
dle and  outer  marginals. 

Genitalia:  Similar  to  that  of  triderUaia,  but  *'the  duct  of 
the  genital  bladder  is  of  equal  size  throughout  its  length — an 
unimportant,  even  if  a  constant  difference."     (Binney.) 

Distribution:  Ontario,  Canada,  to  Michigan  and  Illinois, 
south  to  Georgia.     (Pilsbry.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Same  as  tride?itata,  and  frequently  associated 
with  that  species. 

Remarks:  This  species  has.  long  been  known  under  the 
name  ''fallax  Say,"  but  Professor  Pilsbry  has  shown  (I.  c,  p.  21), 
that  this  is  not  the  true  fallax  of  Say,  that  species  being  the 
introferens  of  Bland.  It  is  easily  distinguished  from  tridcntata 
by  its  elevated  spire  and  strongly  armed  aperture,  and  is  more 
common  than  that  species.     The  animal  is  very  timid  in  cap- 
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tivity,  taking  a  long  time  to  come  from  its  shell,  even  whea 
immersed  in  water  for  a  considerable  time.  When  extended  it 
will  retract  at  the  slightest  jar.  It  does  not  readily  crawl  about, 
as  do  many  of  the  smaller  species  of  Polygyra,  but  rests 
half  extended  from  its  shell,  twists  its  head  about,  raises  its 
body  high  in  the  air,  and  constantly  feels  about  with  its  eye- 
peduncles  and  tentacles.  This  species  is  found  in  the  southern 
and  western  regions. 

My  friend,  Mr.  George  H,  Clapp  of  Pittsburg,  Pennsylva- 
nia, has  questioned  the  propriety  of  changing  this  well-known 
name  and  has  offered  very  weighty  reasons  for  the  rejection  of 
fraiiduUnta.  With  a  view  to  prove  or  disprove  the  validity  of 
the  change  I  hunted  up  all  (he  references  to  this  species  in 
Americanworks(Tryon,  the  twoBinney's,  Pilsbry,  etc.).  and  also 
carefully  read  the  original  descriptions  of  Say.  After  a  care- 
ful perusal  of  these,  and  a  comparison  of  numerous  specimens. 
1  am  of  the  opinion  that  the  change  is  valid,  although  Say's 
description  is  rather  ambiguous.  I  believe  the  curved  parietal 
tooth  refers  to  introferens  rather  than  to  f alia x.  It  is  my  opin- 
ion that  Say  had  before  him  specimens  of  hoth/tiJlax  and  intro- 
ferens,  and  that  he  intended  his  type  to  be  the  i/i/ro/frens-like 
shell.  It  may  be  remarked,  however,  that  the  truth  of  the 
matter  is  that  without  the  actual  type,  which  is  not  now  in  ex- 
istence, nothing  can  be  definitely  settled  concerning  what  Say 
really  meant  by  his  description,  as  it  will  fit  pretty  well  both 
fallax  and  introferens. 
54.    Polygyra  profunda  Say,  pi.  xxix,  figs.  8, 10,  11. 

Helix  profunda  Say,  Journ.  FhLl.  Acad.,  Vol.  [I.,  p.  160,  1821. 

Helix  rickardi  Ferussac,  Tab.  Syst.,  p.  43;  Hist.,  pi.  Ixx  {three  lower 
figures). 

Helix  bulbina  Deshaybs,  in  Ferussac  Hist.,  Vol.  1.  p.  108,  pi.  Ixxxv 
figs.  U-18,    (Junior?) 

Polygyra  Profunda  alba  Walker.  Terr.  Moll.  Mich.,  p.  12, 1899  (va- 
riety). 
Shell:  Depressed,  rather  solid,  widely  umbilicated;  sur- 
face covered  with  numerous  coarse,  oblique,  rib-like  growth 
lines  which  are  crossed  by  numerous  very  fine  spiral  lines; 
nucleus  without  markings;  periphery  rounded;  sutures  deeply 
impressed;  color  yellowish  horn,  with  one  well-defined  brown 
band  above  the  periphery,  and  one  wide  or  two  narrow  fainter 
bands  below  the  periphery;  the  shell  may  also  be  uniform  horn- 
color,  brown,  albino,  or  there  may  be  a  peripheral  wide  band 


Greater  diam.,  29.00 
•'  30.00 
*'  26.00 
"      81.50 
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and  five  or  six  narrow  bands  below  and  one  or  t>yo  above  the 

peripheral  band;  whorls  six,  convex,  rapidly  increasing  in  size; 

aperture  very   nearly   circular;  somewhat  contracted   by  the 

reflected  peristome,  and  showing  the  bands  of  color  through 

the  shell;  peristome  reflected,  very  thick,  white  or  pinkish, 

with  an  obtuse  tooth  on  the  base;  terminations  deflected  toward 

each  other  and  connected,  in  some  specimens,  by  a  thin  callus; 

the  reflection  near  the  columella  partly  covers  the  umbilicus; 

umbilicus  profound  and  wide,  showing  all  the  volutions  to  the 

apex,  which  may  be  easily  perforated;  base  of  shell  convex. 

lesser,  25.00;  height,  15.50;  umbilicus, 5.00  mill.  (10118.) 

"      25.50;       "       15.50;  "         5.00     "      (7731.) 

21.50;       **       15.50;  *'         5.00    "      (7730.) 

25.50;       "       14.50;  "         6.00    "      (7729.) 

Animal:  With  a  long  and  narrow  body;  color  light  brown, 
darker  on  eye-peduncles  and  head,  uppersurface  of  foot  flecked 
with  white;  foot  thick,  long,  narrow,  acutely  pointed  behind; 
eye-peduncles  long  and  slender,  cylindrical,  the  black  eyes  on 
prominences  at  the  tip;  tentacles  short,  cylindrical,  blunt;  re- 
spiratory orifice  large,  on  the  right  side  under  the  peristome. 
The  heart  is  plainly  seen  just  below  the  largest  brown  band  and 
about  5  mill,  from  the  aperture.  An  examination  of  the  pulsa- 
tions of  a  dozen  individuals  gave  the  following  data:  70  (3  spec- 
imens), 65  (4  specimens),  62  (3  specimens),  58  (i  specimen), 
56  (i  specimen).  The  heart  beat  much  slower  when  the  shell 
was  held  tightly  in  the  hand,  and  much  faster  (70)  when  the 
animal  was  extended  and  crawling  over  the  hand.  Length  of 
foot  41.00  mill.,  width  10.00  mill.  Another  specimen  gave  57 
by  II  mill. 

yaw:     Strongly  arched,  ends  squarely  truncated;  ten  stout 


Fig.  18. 
Jaw  of  PoLVGYRA  PROFUNDA  Say.    (Original.) 

ribs  on  anterior  surface  which  denticulate  both  margins  of  jaw 
(Fig.  18). 

Radula  formula:  4^0  + 1,44.^4. 1^44. y)  or  V  +  V  +  i  +  V  +  V 
(40—1—40);  central  tooth  with  a  squarish  base  of  attachment, 
much  expanded  on  the  lower  outer  edges;  reflected  portion 
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with  three  cusps,  of  which  the  central  one  is  very  long  and  the 
side  cusps  are  (generally)  subobsolete.  the  cutting  points  well 
developed;  lateral  teeth  similar  to  the  central  tooth,  but  with 
side  cusps  distinct;  marginal  teeth  with  a  small  base  somewhat 
quadrangular  in  shape,  and  with  irregularly  shaped  cusps,  the 
inner  being  several  times  longer  and  broader  than  the  outer 
cusp;  both  have  well  developed  cultin[i  points.     The  transition 


^^«^^ 


y.     (Original.)    c,  central  loolb; 
),  27,  28.  S2.  maiginal  leetfa. 

from  lateral  to  marginal  teeth  is  very  gradual,  and  it  is  diffi- 
cult to  determine  just  where  one  set  ends  and  the  other  begins 
{Fig.  ig).  Several  teeth  in  one  membrane  examined  (37-1-37) 
had  the  inner  cusp  bifid  (27-32  in  figure).  Mr,  Binney  says: 
"but  the  change  from  laterals  to  marginals  is  very  gradual, 
being  made  without  splitting  of  the  inner  cutting  point,  which 
is  simple  on  the  extreme  marginals  even."* 

This  membrane  was  undoubtedly  a  pathological  specimen. 
There  are  over  I20  rows  of  teeth. 

Genitalia:  "The  penis  sac  is  not  very  stout,  long,  receiv- 
ing the  retractor  muscle  at  about  the  middle  of  its  length,  and 
tapering  very  gradually  towards  its  summit  into  the  vas  defer- 
ens; genital  bladder  large,  globose-oval,  on  a  long,  narrow 
duct."     (W.  G.  Binney.) 

Distribution:  Western  New  York  to  Minnesota,  south  to 
Virginia  and  Mississippi. 

Geological  distribution:     Pleistocene;  Loess, 

Habitat:  Found  in  large  numbers  in  woodlands  where 
there  is  moisture,  under  dead  underbrush  and  old  logs. 

•Manual  Amer.  Land  Shells,  p.  318. 
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Remarks:  Profunda  closely  resembles  multilineata  Say  when 
both  are  young,  being  umbilicated  and  with  numerous  spiral 
color  lines.  In  multilineata  the  band  just  above  the  periphery 
is  narrow,  while  in  profunda  it  is  very  wide.  When  adult  the 
former  is  imperforate  while  the  latter  is  widely  umbilicated.  This 
is  one  of  our  most  abundant  mollusks,  and  is  the  finest  and 
largest  of  the  Helices  in  this  region.  It  is  very  bold  in  captiv- 
ity, allowing  its  captor  to  pick  it  up  without  retracting  into  its 
shell.  If  the  term  could  be  applied  to  mollusks,  I  should  say 
that  it  was  of  an  inquisitive  turn  of  mind,  for  it  investigates 
everything  within  reach.  A  single  specimen  ( PI.  xxix.  Fig.  8) 
was  found  at  Wolf  Lake  by  Prof.  W.  K.  Higley,  in  1888,  which 
is  very  curiously  distorted;  the  superior  part  of  the  peristome, 
near  the  body-whorl,  is  very  much  bulged,  and  the  lip  at 
this  point  projects  in  a  tooth-like  manner;  the  periphery,  from 
the  aperture  to  a  point  half  way  around  the  last  whorl,  is  con- 
cave, or  grooved.  The  animal  must  have  suffered  some  injury, 
probably  from  the  pressure  of  some  foreign  object.  This  is, 
next  to  Pyramidula  altemata,  our  most  common  species,  and  is 
found  everywhere.  It  may  be  collected  in  the  Bowmanville 
woods  by  hundreds,  about  old  moss-covered  logs,  and  particu- 
larly about  old  camp-fires  where  there  is  some  charred  wood 
It  varies  greatly  in  coloration,  from  light  colored  to  very  dark 
with  a  wide  band. 

54a.    Polys:yra  profunda  alba  Walker. 

Poiygyra profunda  alba  Walker,  Terr.  Moll.  Mich.,  p.  12, 1899. 

The  variety  differs  from  the  type  in  being  pale  horn  colored 
without  bands.  Variety  alba  is  not  common  in  this  region,  and 
has  been  found  only  at  Joliet  and  Bowmanville. 

55.     Polygyra  albolabris  Say,  pi.  xxix,  fig.  6. 

Helix  albolabris  Say,  Nich.  Encyl.,  Am.  ed.,  pi.  i,  fig.  1, 1817. 

Helix  major  Binney,  Bost.  Journ.  Nat.  Hist.,  Vol.  I,  p.  473,  pi.  xii, 

1837.    (Variety.) 
Helix  rufa  De  Kay,  N.  Y.  Moll.,  p.  44,  pi.  iii,  fig.  30,  1843.    (Vide 

W.  G.  Binney.) 
Polygyra  albolabris  maritima  Pilsbry,  The  Nautilus,  Vol.  V,  p.  142, 

1892.    (Variety.) 
Helix  transversensis  Leach,  Mss.,  The  Nautilus,  Vol.  XI,  p.  94,  1898. 
Polygyra  albolabris  viinor  Sterki,  Land  &  Fr.,  W.  Moll.,  Tuscar. 

Co.,  Ohio,  p.  2.    (Variety.) 
Polygyra  albolabris  alleni  Wetherby,  The  Nautilus,  Vol.  XI,  p.  94, 

1898.*    (Variety.) 

♦The    original  reference  to  this  variety  has  not  been  found  in  any  work  to  which  the 
author  has  access.    This  is  also  true  of  P.  thyroides  pulchilla  ckll. 
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Shell:  Depressed  globose,  rzther  solid,  imperforate;  sur- 
face covered  with  numerous  fine,  oblique  stria;  which  are  obso- 
lete on  the  apical  whorls,  and  the  whorls  are  encircled  by  very 
numerous  fine,  wavy,  spiral  lines,  which  give  the  surface  a  lat- 
ticed aspect  under  the  glass;  color  yellowish-brown,  sometimes 
darker,  without  bands;  periphery  rounded;  sutures  much  im- 
pressed; whorls  fiveto  six,  rounded,  regularly  increasing:  spire 
but  little  elevated;  aperture  lunate,  contracted  by  !he  peristome; 
peristome  widely  reflected,  white,  flattened,  with  sometimes  a 
small  callosity  near  the  columella,  which  is  nearly  straight: 
umbilicus  covered  in  the  adult  shell  by  the  reflection  of  the 
peristome,  which  forms  a  spreading  callus;  base  of  shell  convex. 

Greater  diameier,  32,00:  lesset,  26.00;  height,  19.00  mill.     17972.1 
9J.0O;      ■'       24,50;       "        18.00     "       (8081.| 

Animal:  With  a  long  foot  which  is  wide  and  spreading  at 
the  base,  and  slopes  up  to  meet  the  rounded  body  and  neck; 
posterior  extremity  of  foot  flattered  and  spreading,  acutely 
pointed,  and  rising  to  meet  a  centra!  dorsal  keel.  Color  yel- 
lowish-brown, with  a  dark  stripe  extending  down  the  center  of 
the  neck  and  head  to  the  shell;  tentacles  and  eye-peduncles 
almost  black;  sometimes  darker  along  sides  of  body;  the 
animal  is  sometimes  whitish  or  cream-colored,  and  may  be 
almost  black.  Eye-peduncles  very  long,  bearing  the  black 
eyes;  tentacles  short  and  cylindrical,  tubercles  on  the  back  very 
prominent  and  arranged  longitudinally.  The  foot  of  a  large 
specimen  measured  6o  mill,  in  length  and  I4  mill,  in  width,  and 
the  eye-peduncles  measured  13  mill,  in  length.  The  heart 
pulsations  are  as  follows:  50-56-61  (adult);  69  (half-giown); 
106  {very  young);  48  (animal  dormant). 

Radula  formula:  V  +  y  +  iiO+l+i^-i-J^  +  Y  (44-1-44) 
(sometimes  45  —  1  —  45).  Central  tooth  with  a  long  and  narrow 
base  of  attachment,  the  lower  outer  corners  expanded  and  the 
base  excavated;  reflection  reaching  below  the  margin  of  the 
base  of  attachment,  with  the  cusps  similar  to  those  of  tridentata, 
but  narrower;  lateral  teeth  similar  to  central;  marginal  teeth 
at  first  like  lateral  teeth,  but  soon  ( 28)  the  inner  cusp  becomes 
bifid,  the  cusp  becomes  wider  (30— 35)  and  extends  far  below 
the  base  of  attachment.  Thirty-eight  is  a  marginal  of  abnormal 
form;  one  row  had  all  of  the  thirty-eighth  teeth  of  this  form 
(Fig.  20),     There  are  over  no  rows  of  teeth, 

Jaw:     Similar  to  that  of  thyroides.  but  very  arcuate  and  with 
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ten  ribs  of  somewhat  unequal  size.     The  ends  of  the  jaw  are 
smooth  on  their  anterior  surface. 

Gemtalia:  **The  penis  sac  is  stout,  rather  short,  cylindrical, 
with  a  median  prepuce;  it  receives  the  vas  deferens  at  its  sum- 
mit; the  retractor  muscle  is  inserted  on  the  vas  deferens  near 
its  junction  with  the  penis  sac;  the  genital  bladder  is  long, 
stout,  blunt  at  its  summit;  its  duct  is  very  narrow  at  its  entrance 
into  the  bladder  for  a  short  portion  of  its  course,  then  becomes 
suddenly  expanded  into  very  much  the  shape  and  still  greater 
size  of  the  bladder."*  This  peculiar  arrangement  of  the  geni- 
tal bladder  and  duct  distinguishes  albolabris  from  all  related 
species. 


Fig.  20. 

Radula  of  Polygyra  albolabris  Say.  (Original.)  c,  central  tooth; 
1,  first  lateral;  12,  twelfth  lateral;  24,28,  first  marginals;  30,35,  outer  mar- 
ginals; 38,  abnormal  marginal. 

Distribution:  Canada,  Eastern  and  Central  United  States. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  under  and  about  old  logs  in  open  wood- 
lands, and  in  wet  weather  crawling  over  the  vegetation. 

Remarks:  Distinguished  by  its  large  size,  imperforate 
base,  and  white  lip.  This  is  our  largest  and  handsomest  snail, 
and  is  found  only  in  the  southern  and  western  regions.  The 
animal  is  slow  in  movement,  but  not  at  all  timid,  readily  allow- 
ing itself  to  be  handled  without  withdrawing  into  its  shell. 
When  crawling  up  the  side  of  a  glass  jar  the  shell  is  so  heavy 
that  it  hangs  almost  to  the  extremity  of  the  foot.  The  eye- 
peduncles  are  pointed  straight  ahead  during  locomotion,  the 
shell  is  carried  almost  flat,  and  the  tentacles  are  directed 
straight  downwards.     When  eating,  the  head  is  drawn  partly 

*W.  G.  Binney,  Man.  Amer.  Land  Shells,  p.  3co. 
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in  and  the  tentacles  are  laid  back  and  half  contracted.     The 
writer  timed  a  large  specimen  of  this  species  and  found  that  it 
progressed  24  inches  in  14  minutes, 
5S  "•    Potysyra  albotabrls  dentata  Tryun. 

Meiodon  deiilnia  Trvon,  Man.  of  Conch.,  Vol,  III.,  p.  150. 

Differs  from  nlbolabris  in  possessing  a  tooth  on  the  parie- 
tal wall.     The  variety  is  rare,  but  is  found  associated  with  the 
type  in  all  lacalilies. 
S6.    Polygyra  exoleta  Binney,  pi.  xxix,  fig,  h. 

Helix  exoUla  Binnev.  Terr.  Moll.  U.  S.,  Vol.  II.  p.  131,  p!.  x. 
Helix  saUta  Binnev,  Bost,  Journ.  Nal.  Hist.,  Vol.  1,  p.  492,  pi.  xx. 

Shell:  Globose,  solid,  imperforate;  surface  shining, 
marked  by  numerous  fine,  oblique  growth  lines,  which  arc 
faintly  marked  on  the  apical  whorl;  the  growth  lines  are 
crossed  by  very  fine  spiral  lines  as  in  albolabris;  color  yellow- 
ish, sometimes  dark  horn;  periphery  rounded;  sutures  well  im- 
pressed; whorls  five  to  six,  globose,  the  last  ventricose,  rather 
closely  coiled;  spire  a  little  elevated,  conve.'^;  aperture  roundly 
lunate,  contracted  by  the  body-whorl,  the  base  of  the  aperture 
forming  an  angle  with  the  base  of  that  portion  of  the  body- 
whorl  contracting  the  aperture;  peristome  broadly  reflected 
white,  sometimes  a  trifle  grooved,  with  a  small  callosity  near 
the  base,  terminations  separated  and  connected  by  a  thin  cal- 
lus; parietal  wall  armed  with  a  long,  narrow  tooth  or  denticle 
about  midway  between  the  terminations  of  the  peristome; 
umbilicus  covered  (in  the  adult  shell)  by  the  white  reflection  of 
the  peristome;  base  of  shell  rounded. 

Greater  diameter,  24,00;  lesser,  21.50;  height,  16.50  mill.  (7973.) 
27.00:  "  22.00;  "  19.00  "  (7973.) 
28.00;      "      28.00;       "      20.00    "        (8092.) 

Animal:  Resembling  albolabris  in  general  form.  Color 
dirty  white  or  yellowish-white,  darker  above;  eye-peduncles 
jet  black,  a  light  zone  surrounding  the  eyes;  tentacles  yellow- 
ish-white at  base  and  black  at  tip;  mantleyellowish-white;  the 
animal  may  also  be  brownish  or  blackish. 

Heart  situated  near  the  upper  junction  of  peristome  with 
body-whorl:  pulsations  quite  regular,  seventy-five  to  seventy- 
seven  per  minute. 

Jatv:  Of  usual  form,  rather  narrow,  arcuate,  attenuated 
at  the  ends;  thirteen  ribs  present. 

Radula  formula :      ^.0^  +  |  +  f  +  |  +  J  +.|+^/^(6o-  I  -60); 
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central  tooth  long  and  rather  narrow,  base  of  attachment  exca- 
vated on  the  lower  border;  reflection  long  and  narrow,  unicuspid, 
but  there  are  side  bulgings  representing  the  side  cusps;  first  six 
lateral  teeth  similar  to  central  tooth,  but  wider;  next  seven  teeth 
with  a  small  outer  wide  cusp;  the  fourteenth  tooth  has  a  bulging 
on  the  lower  part  of  the  inner  cusp;  from  this  point  the  teeth 
become  narrower  to  the  forty-second  tooth,  when  they  widen 
and  develop  an  inner  small  cusp  and  two  outer  side  cusps;  the 
marginals  are  very  variable,  and  the  outer  side  cusps  may  or 
may  not  be  developed;  the  forty-first  tooth  was  very  peculiar 
on  a  membrane  having  but  47-1-47  teeth  (some  of  the  mar- 
ginals probably  torn  away),  and  this  tooth  was  found  on  all  the 


Radula  of  Polygyra  exoleta  Binney.    (Original.)  c,  central  tooth 
1,  first  lateral;  7,  lateral  tooth,  sho^ving  appearance  of  outer  cusp;  14, 
marginal  tooth ;  23, 32,  intermediate  marginal  teeth;  41,  42,  45,  outer  mar- 
ginal teeth. 

rows  of  teeth  and  on  both  sides  of  the  membrane.  The  outer 
cusp  of  the  lateral  teeth  is  very  variable.  Binney  found 
eleven  perfect  laterals,  but  remarked  that  the  eighth  tooth 
showed  some  modification  (Fig.  21). 

Genitalia:  *'The  penis  sac  is  very  stout,  long,  cylindrical, 
receiving  the  retractor  muscle  and  vas  deferens  at  its  summit; 
genital  bladder  subconical,  on  a  short,  small  duct;  the  vas  def- 
erens is  convoluted  as  it  leaves  the  prostate."  These  organs 
are  specifically  distinct  from  those  of  albolabris,  and  serve  as  a 
sure  method  of  distinguishing  the  two  species. 

Distribution:  Western  New  York  west  to  Iowa,  Michigan 
south  to  Alabama  and  Georgia. 

Geological  distribution:  Pleistocene  of  central  United  States ; 
Loess. 

Habitat:     Same  as  that  of  albolabris. 
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Remarks:  The  present  species  very  closely  resembles 
aibolabris,  but  differs  in  its  smaller,  more  globose  shell,  the 
almost  universal  presence  of  the  tooth  on  the  parietal  wall  and 
the  less  contracted  and  rounded  aperture.  The  two  species 
are  almost  always  found  associated  together.  The  shell  is  car- 
ried sightly  tilted  over  the  back  during  locomotion.  This  spe- 
cies is  found  only  in  the  southern  and  western  regions. 
S7.    Polygyra  thyroides  Say,  pi.  xxix,  tigs.  2,  ", 

Helix  IkyreiiUs  SAY,  Nich.  Encyd..  Am.  ed..    1817,  1818.  1819,   Jour, 

I'bil.  Acad.,  Vol.  1,  p.  123. 181T, 
Hfiix  iiuccK/r/Ha  GOCLD,  Proc.  Bost.  Soc.Nat,  HisL,  Vol.  Ill,  p. «,  1848. 

(V»rieiy.) 
Palygyrn  tkyroidet pakktila  Ckll.    Tbe  NantiUia,  Vol.  XI,  p. 95,  I8SS. 

(Variety,) 
Po/ygyni  ihyrouirs  suHftitintmis  Pilsbry,  Tbe  Nautilus,  Vol.  XV.  p.  8. 

1901.  (Variety.) 
Shell:  Depressed,  thin,  umbilicated;  surface  covered  with 
numerous  crowded,  oblique  lines  of  growth  which  are  crossed 
by  very  fine  spiral  lines;  the  nuclear  whorl  is  almost  smooth; 
color  light  yellowish,  brownish,  horn  coloror  russet,  sometimes 
inclined  to  pinkish;  periphery  rounded;  sutures  well  impressed; 
whorls  five,  depressed-globDse,  rapidly  increasing  in  size;  spire 
somewhat  elevated;  aperture  lunate,  spreading,  contracted  by 
the  peristome;  peristome  widely  reflected,  thin,  grooved,  white, 
terminations  connected  by  a  thin  callus;  parietal  wall  with  a 
more  or  less  well  developed,  white  tooth,  which  is  longer  than 
wide,  placed  obliquely  to  the  plane  of  the  aperture;  columella 
flexuous;  umbilicus  open,  partly  covered  by  the  reflected  peri- 
stome; base  of  shell  rounded. 

Greater  diameter.  28.00;  lesser,  23.00;  height,  18,00  roil!.  (9930.) 
28-00;  •'  -22,00;  "  16.00  "  (8404.) 
26.00;  ■•  21.25;  "  17.00  "  (10668,) 
24.50;  "  21.00;  "  16.60  "  (77,S3.) 
21.50:      "      18.00;      "        16.00    '■      (8374.) 

Animal:     Grayish  or  yellowish-white,  darker  on  the  head 

and  eye-peduncles,  dirty  white  on  base  of  foot;  eye-peduncles 
long,  tapering,  thin,  eyes  black;  foot  long  and  narrow,  the 
length  of  a  good-sized  individual  being  43  and  the  width  5mm.; 
the  posterior  extremity  of  the  foot  terminates  in  an  acute  an- 
gle; the  heart  is  situated  near  the  junction  of  the  upper  part  of 
the  periston);  with  the  body-whorl;  the  pulsations  are  irregular 
and  number  from  seventy  to  seventy-three  when  the  animal 
is  drawn  into  its  shell,  but  become  regular  and  number  eighty- 
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two  when  the  animal  is  extended.     One  specimen  gave  eighty- 
eight  beats  in  a  minute. 

Jaw:    Very  long  and  narrow,  slightly  arcuate,'^the  ends 
knob-shaped;  the  anterior  and  posterior  surfaces  are  armed 


Fig.  22. 
Jaw  of  PoLYGYRA  THYROiDES  Say.    (Original.) 

with  thirteen  stout  ribs  which  denticulate  both  dorsal  and  ven- 
tral margins  (Fig.  22). 

Radula:  With  58-1-58  teeth;  central  tooth  with  a  long  and 
narrow  base  of  attachment,  laterally  expanded  at  the  lower 
outer  corners;  reflection  as  long  as  base,  unicuspid,  the  cusp 
being  long  and  narrow;  lateral  teeth  similar  to  centrals  but 
asymmetrical  (eleven  perfect  laterals);  marginal  teeth  at  first 
similar  to  laterals,  but  soon  the  cusp  elongates,  an  outer  side 


Fig.  23. 

Radula  of  Polygyra  thyroides  Say.  (Original.)  c,  central  tooth; 
1,  first  lateral;  13,  second  marginal;  27,  sixteenth  marginal;  42,  45,  thirty- 
first  and  thirty-fourth  marginals,  49,  thirty-eighth  marginal. 

cusp  is  developed,  the  larger  cusp  becomes  bifid,  and  toward 
the  end  of  the  membrane  the  marginals  become  short  and  wide 
and  two  outer  side  cusps  appear.  All  of  the  cusps  are  pro- 
vided with  very  long  and  stout  cutting  points'(Fig.  23). 


Genitalia:  "The  penis  sac  is  short,  stout,  cylindrical,  re- 
ceiving the  vas  deferens  and  retractor  muscle  at  its  summit; 
the  geiiilai  bladder  is  small,  elongated,  bluntly  tapering  at  its 
apex,  on  a  short,  narrow  duct;  the  oviduct  is  greatly  convo- 
luted."    (W.  G.  Binney.  I.  c.) 

DisfrihiiHon:  Canada  to  Minnesota,  south  to  St,  Simons 
islands,  Georgia,  and  Texas,     (Pilsbry.) 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  Found  under  rotten  logs  and  pieces  of  wood  in 
forests  where  there  is  more  or  less  moisture,  particularly  near 
the  edge  of  the  woods.  On  rainy  days  or  just  after  a  rain,  it 
may  be  seen  crawling  over  the  ground,  on  tree  trunks,  etc. 

Remarks:  Thyroides  is  distinguished  from  all  others  of  the 
group  by  its  open  umbilicus,  thin,  spreading  peristome  and 
wide  aperture.  The  parietal  tooth  is  frequently  wanting,  and 
a  variety  of  the  bucatkvta  form  is  imperforate.  In  habits  the 
animal  varies,  some  specimens  being  shy  in  captivity  and  re- 
quiring a  great  amount  of  persuasion  to  induce  them  to  crawl 
over  the  hand  or  on  a  table;  other  individuals  are  bold  and 
will  readily  crawl  over  the  extended  hand,  and  will  even  allow 
themselves  to  be  picked  up  by  the  shell  without  withdrawing 
into  it.  It  is  found  in  all  parts  of  the  area. 
58.    Polyttyra  clausa  Say,  pi.  xxix,  fig.  4. 

mUx  damn  Sav,  Jfjurn.  Phil.  Acad.,  Vol.  II,  p.  1-54.  1821. 
Helix  ingalliiana  Shuttleworth,  Fischer's  NotitiK,  Vol.  II,  pi.  iij. 
fig.  5. 

Skill:  Semi-globose,  varying  from  thin  to  rather  solid. 
umbilicated;  surface  with  very  numerous  crowded,  oblique, 
rib-like  lines  of  growth,  crossed  by  numerous  fine  spiral  lines ; 
the  nuclear  whorl  is  smooth;  color  yellowish  to  greenish-horn; 
periphery  broadly  rounded,  sutures  deeply  impressed;  whorls 
five  to  five  and  one-half,  rounded,  convex,  rather  closely  and 
regularly  increasing,  the  last  a  little  Spreading;  spire  varying 
from  somewhat  depressed  to  elevated  and  sub-conical;  aperture 
diagonally  lunate,  expanded  above,  narrowed  below,  the  colu- 
mella a  trifle  dilated;  peristome  contracted  behind  the  narrowly 
reflected  portion,  which  is  white  and  rounded  in  old  specimens; 
the  terminations  widely  separated  and  connected  by  a  very  thin 
callus;  umbilicus  of  good  size,  partly  covered  by  the  reflected 
columellar  portion  of  the  peristome;  base  of  shell  rounded. 

Greater  diameter,  17,00;  lesser,  IJ.OO;  height,  10,50;  mill.  (11910.) 
18.00;         "      lo.OO;  "      12,00;       "     (12406.) 
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Animal:  Blackish  above  and  on  head  and  eye-peduncles, 
yellowish-white  on  base  and  foot;  foot  long  and  narrow,  32 
mill,  long  and  4  mill,  wide  (11910);  eye-peduncles  long  and 
slender,  tapering;  heart  situated  on  direct  line  drawn  from  the 
umbilicus  to  the  upper  termination  of  the  peristome,  beats 
eighty-eight  per  minute  regular. 

Jaw,     Similar  to  that  of  ihyroides,  with  ten  ribs. 

Radula  formula:  8^2  +  ^+14.^  +  ^  (43_i_43);  similar 
to  that  of  P,  thyroides,  but  without  side  cusps  on  any  of  the 
teeth. 

Genitalia:  "The  penis  sac  is  the  conspicuous  feature  of  the 
system;  it  is  longer  than  the  oviduct  and  almost  as  stout,  of 
about  equal  size  throughout;  it  has  the  entrance  of  the  vas 
deferens  and  the  retractor  muscle  at  its  blunt  apex.  The  geni- 
tal bladder  is  small,  lengthened  oval,  with  a  long,  slender  duct. 
The  prostate  is  narrow,  stout,  pron^inent.  cord-like.  The  vas 
deferens  is  large.  The  other  organs  present  no  peculiar  fea- 
tures."    (W.  G.  Binney.) 

Distribution:  Western  Pennsylvania  to  Minnesota,  south 
to  Wyandotte,  Kan.,  Jackson  County,  Alabama,  and  Sea  Is- 
lands of  Georgia.     ( Pilsbry.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  in  moist  woods  under  logs  and  debris  of 
all  kinds. 

Remarks:  Unless  care  is  taken  this  species  will  be  con- 
founded with  small  forms  of  thyroides.  Indeed,  it  has  much 
the  aspect  of  the  form  known  as  bucculenta.  The  aperture  in 
clausa  is  always  larger  (in  comparison  to  its  size)  and  rounder 
than  in  thyroides,  and  the  shell  is  always  more  globose  and  there 
is  never  a  tooth  on  the  parietal  wall.  The  animal  is  very  rapid 
in  movement,  is  most  inquisitive,  and  very  readily  crawls  over 
the  hand.  It  is  a  most  uniform  species,  showing  almost  no  va- 
riation. The  specimens  from  Joliet  are  unusually  large  and 
fine.  The  species  is  not  very  common,  except  in  the  region 
around  Joliet,  and  it  is  confined  to  the  southern  and  western 
regions. 

59.    Polygyra  pennsylvanica  Green,  pi.  xxix,  fig.  3. 

Helix  Pennsylvanica  Green.  Contr.  to  Macl.  Lye,  Nos.  1,  8, 1827. 

Shell:  Obtusely  conical,  elevated,  imperforate;  surface 
sculpture  as  in  clausa;  color  light  yellowish,  straw  or  dark  horn; 
nuclear  whorls  smooth;  periphery  rounded;  sutures  well  im- 
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pressed;  whorls  five  and  one-half  to  six,  rounded,  convex, 
rather  closely  coiled;  spire  elevated, obtusely  conical;  aperture 

forming  a  triangle  with  rounded  base,  contracted  behind  the 
peristome,  which  is  thiclcened,  roundly  reflected,  white,  with  a 
small  callosity  near  the  umbilical  region;  the  upper  part  of  the 
peristome  is  more  reflected  than  the  rest,  so  that  in  a  front  view 
of  the  aperture  this  part  presents  a  thin  edge  Instead  of  a  broad 
curved  surface;  terminations  widely  separated,  connected  bya 
very  thin  callus;  umbilicus  closed  but  the  region  indented;  base 
flatlyrounded. 

Greater  diameter.  18.&0;   lesser,  16.60;  height,  12.00  mill.  (12395.J 
17.00;       ■'      15.00:        "     I.'S.OO      "    (12395.) 


Radula  of  Polvgyra  pennsylvanica  Green.  (Original.)  C,  cen- 
tral tooth;  I.  first  lateral;  H,  second  marginal;  16,  18,  ninth  and  eleventh 
marginals:  26,  eighteenth  marginal;  J,  jaw. 

Animal:  With  a  long  and  narrow  foot,  27.50  mill,  long 
and  4  mill,  wide;  color  blackish  or  lead  color  on  head,  neck 
and  eye- peduncles  lighter  on  base  of  foot;  heart  situated  near 
junction  of  peristome  with  body-wall;  pulsations  regular, 
eighty-five  per  minute. 

Jaw-'  Arched,  ends  squarely  truncated;  anterior  surface 
armed  with  eleven  wide,  heavy  ribs  which  denticulate  the  upper 
and  lower  margins.  The  jaw  is  of  the  same  width  throughout 
its  length  (Fig.  24,  J). 
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Radulaioxmw\2i'.  |+V  +  t+i+I  +  ^^+|(28-i-28);  cen- 
tral tooth  with  a  base  of  attachment  a  little  longer  than  wide, 
the  lovver  outer  corners  expanded;  reflection  long  and  wide, 
reaching  almost  to  the  lower  edge  of  the  base  of  attachment, 
with  a  large  and  well-developed  central  cusp  and  subobsolete 
side  cusps;  lateral  teeth  similar  to  central  tooth,  the  outer  lower 
angle  of  the  base  of  attachment  expanded,  the  side  cusps  rep- 
resented by  bulgings;  marginal  teeth  variable,  at  first  with  a 
long  and  narrow  spear-shaped  inner  cusp  and  a  small  outer 
cusp;  the  inner  cusp  soon  becomes  bifid  (16-18),  and  finally 
the  tooth  becomes  wider  than  long  and  with  four  sharp  cusps; 
all  of  the  teeth  have  well-developed  cutting  points  (Fig.  24); 
there  are  about  120  rows  of  teeth.  Binney  gives  40-1-40 
and  Morse  39-1-39  teeth.  The  membranes  examined  were  per- 
fect. 

Genitalia:  *'The  penis  sac  is  long  and  slender,  with  the  vas 
deferens  and  retractor  muscle  entering  its  apex  and  its  orifice 
entering  the  vagina  near  its  base.  The  genital  bladder  is  long, 
stout,  cylindrical,  with  a  median  contraction;  its  duct  is  hardly 
distinct  from  it,  with  an  entrance  opposite  that  of  the  penis  sac. 
The  prostate  is  very  large.*'     (W.  G.  Binney.) 

Distribution:  Western  Pennsylvania  to  Virginia,  Illinois 
and  Tennessee. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:    Same  as  that  of  clausa. 

Remarks:  This  species  is  at  once  distinguished  from  clausa^ 
the  only  species  with  which  it  is  likely  to  be  confounded,  by  its 
imperforate  umbilicus,  its  triangular  aperture,  and  its  elevated, 
subconical  spire.  In  confinement  the  animal  is  rather  slow 
and  careful  in  its  movements.  The  shell  is  carried  well  balanced, 
a  trifle  back  of  the  center  of  the  animal,  and  lies  almost  flat. 
A  variety  occurs  with  a  dark  shell  and  purple  lip.  The  species 
does  not  seem  to  be  very  common,  and  those  found  by  the 
writer  have  been  solitary  in  habit.  It  is  confined  to  the  southern 
and  western  regions. 

60.     Polygyra  multilineata  Say,  pi.  xxx,  fig.  2. 

Helix  7nuitilineatus  Say,  Journ.  Phil.  Acad.,  Vol.  II,  p.  150,  1821. 

Shell:  Globosely  depressed,  rather  fragile,  imperforate; 
surface  sculpture  as  m proftmda ;  nuclear  whorls  smooth;  color 
yellowish-horn  or  russet,  with  from  fourteen  to  twenty  reddish- 
brown    bands  of  variable   width;  periphery  rounded;   sutures 


very  deeply  impressed;  whorls  five  to  six,  rounded,  regularly 
increasing  in  size,  the  last  ventricosc;  spire  depressed,  convex; 
aperture  broadly  lunate,  slightly  contracted  by  the  peristome; 
peristome  thin,  reflected,  not  much  expanded;  the  upper  por- 
tion near  the  body  whorl  is  not  expanded,  but  is  a  direct  con- 
tinuation of  the  last  whorl,  separated  by  a  constriction;  the 
perislomc  is  sometimes  grooved;  terminations  widely  sepa- 
rated, connected  by  a  thin  callus;  umbilicus  closed  by  the  re- 
flection of  the  peristome  nearthe  columella,  the  region  indented: 
bast  of  shell  flatly  convex. 


AnimaJ:  Similar  in  form  to /TO/Kwrfa;  color  blackish  all  over, 
but  the  protuberances  are  lighter  colored:  the  fool  is  very 
long  and  narrow,  and  the  eye-peduncles  long  and  tapering. 
Heart  pulsations  twenty-seven  to  thirty-four  per  minute;  four 
specimens  examined  gave  27,  28, 3I,  34  per  minute.  The  animal 
is  very  slow  and  rather  timid. 

/ii'j.':  As  usual,  slightly  arcuated,  with  ten  ribs  of  good  size 
which  denticulate  both  margins;  the  ends  are  almost  square. 
The  jaw  resembles  that  of  Poiygyra  petirisylvanica. 

Radula  formula:  t'*^  +  V  +  i  +  V  +  if'A  (42-1-42);  the 
teeth  resemble  those  of  Polygyra  profumia.  excepting  that  all 
after  the  twenty-fourth  tooth  and  all  beyond  have  the  inner 
cutting  point  bifid.  Some  membranes  have  the  formula 
^+V+V+i+S*+^+\  (40-1-40),  there  being  but  sixteen  per- 
fect laterals.  One  apparently  perfect  membrane  had  130  rows 
of  teeth. 

Genitalia:  "Penis  sac  long,  stout,  with  a  very  highly  devel- 
oped prepuce  on  the  greater  part  of  its  course,  then  tapering 
to  its  summit,  where  it  receives  the  vas  deferens  and  retractor 
muscle;  genital  bladder  long,  subcylindrical,  its  duct  but 
slightly  smaller,  short,  swollen  at  its  entrance  into  the  vagina; 
oviduct  greatly  convoluted."     (W.  G.  Binney.) 

Dhtrilmtion :  Western  New  York  to  Minnesota  and  Iowa, 
south  to  Kentucky,  Kansas  and  Virginia. 

Geological  distnhttion :     Pleistocene;   Loess. 

Habitat:  Marshy  woodlands  and  meadows  in  the  vicinity 
of  streams. 

Remarks:  This  species  may  usually  be  distinguished  by 
its  imperforate  shell  and  numerous  spiral  color-bands.     The 
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young  are  difficult  to  distinguish  from  profunda;  the  bands, 
however,  are  more  numerous  in  the  present  species  than  xn  pro- 
funda (see  the  latter  species  for  additional  remarks).  This  is 
not  a  common  mollusk  and  is  limited  in  distribution  to  the 
southern  and  western  regions.  It  frequents  marshy  woodlands 
and  loves  to  be  where  there  is  plenty  of  water,  moisture  seem- 
ing to  be  a  necessity  to  its  existence.  It  is  one  of  the  most 
beautiful  of  the  larger  Helices.  At  Joliet  it  ranges  in  color 
from  almost  pure  white,  without  bands,  through  various  shades 
of  horn  to  dark  purplish  or  blackish,  with  bands;  the  latter 
exhibit  every  variety  of  width  and  number. 

60a.    Polys:yra  multilineata  alba  Witter. 

Helix  7nultilineata  var.  alba  Witter,  Journ.  of  Conch.,  Vol.  I,  p.  384, 
1878. 
6ob.    Polys:yra  multilineata  rubra  Witter. 

Helix  multilineata  var.  rubra,  Witter,  1.  c,  p.  384, 1878. 

The  varieties  alba  and  rubra  are  found  somewhat  sparingly 
at  Joliet.  The  first  has  a  perfectly  plain  horn-colored  shell 
and  the  latter  a  plain  reddish  or  chestnut-colored  shell,  which 
is  very  beautiful. 

Section  STENOTREMA  Rafinesque. 

Shell:  *'Small,  compact,  imperforate  or  umbilicate;  sub- 
globose,  globose-depressed  or  lens-shaped  the  periphery  vary- 
ing from  rounded  to  acutely  keeled;  surface  dull,  smooth,  gener- 
ally hairy.  Whorls  5-6,  closely  revolving,  the  last  suddenly  de- 
flexed  in  front.  Aperture  basal,  narrow,  obstructed  by  an  oblique 
blade-like  parietal  tooth  parallel  to  the  reflexed  basal  lip,  the  latter 
often  notched  in  the  middle.  Last  whorl  generally  having  in 
its  last  fourth  a  short  transverse  partition  on  the  axis."  **Gen- 
ital  system  having  the  penis  notably  longer  than  the  recep- 
taculum  semmis  and  its  duct,  the  latter  quite  short."     (Pilsbry, 

1.  c,  p.  ^^,) 

61.    Polygyra  hirsuta  Say,  pi.  xxix,  fig.  9. 

Helix  hirsuta  Say,  Journ.  Phil.  Acad.,  Vol.  I,  p.  17,  1817. 
Helix  f  porcina  Say,  Long's  Expcd.,  Vol.  II,  p.  257,  pi.  xv,  fig.  2,  1824. 
(Young.) 

Helix  fraterna  Wood,  Index,  Suppl.,  p.  21,  pi.  viii,  fig.  16, 1828. 

Helix  sinuata  Gmklin  (teste  Pfeiffer). 

Helix  isognomostomos  Gmelin  (teste  Pfeiffer). 

Polygyra  hirsuta  altispira  Pilshry,  The  Nautilus,  Vol.  VII,  p.  141, 
1894.    (Variety.) 

Polygyra  hirsuta  pilula  Pilsbry,  Proc.  Phil.  Acad.,  p.  132, 1900.  (Va- 
riety.) 

Polygyra  hirsuta  uncifera  Pilsbry,  1.  c,  p.  453,  1900.    (Variety.) 
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Shell:  Subglobose,  rather  solid,  imperforate;  surface  cov- 
ered with  numerous  short,  stiff  hairs,  beneath  which  may  be 
seen  fine  growth  lines;  nuclear  whorl  without  hairs;  color  red- 
dish-brown or  chestnut;  periphery  subangulated;  sutures  very 
deeply  impressed;  whorls  five,  rounded,  slowly  and  regularly 
increasing,  the  last  deflected  near  the  aperture  and  constricted 
behind  the  peristome;  spire  a  little  elevated,  convex;  aperture 
nearly  closed  by  the  thickened  peristome  and  parietal  tooth; 
parietal  tooth  long  and  narrow,  elevated,  extending  from  the 
center  of  the  base  of  the  shell  into  the  aperture  near  the  upper 
part;  peristome  narrow,  thickened,  reflected  against  the  whorl 
with  a  small,  well-marked  notch  near  the  center  of  the  base 
of  the  aperture;  umbilicus  covered  and  the  region  indented; 
base  of  shell  convex;  within  the  base  of  the  shell,  situated  be- 
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Tawandradula  of  Polygyra  hirsuta  Say.     (Original.)   c,  ceDtr«I 
tooih:  1,  first  lateral;  12,  inlermedlaie  tooih;  16,  20,  marginal  teeth;  J,  jaw. 

yond  the  line  of  sight,  is  a  transverse  tubercle,  which  starts 
from  the  apex;  this  cannot  be  seen  without  breaking  the  whorls. 

Greater  diameter,  7.15;  lesser,  7.00;  height,  5.00  mill.  <8451.) 
8..30;      •'       7.75;       "      5.00    "     (10438.) 
9.00;      ■•       8.00;       "      5.00    "     (12399.) 
Animal:    With   a   long,   narrow   foot,   truncated    before, 
pointed  behind;    head  distinct,  blackish  or  slate  color,  as  well 
as  the  tentacles  and  eye-peduncles;  tentacles  short,  blunt;  eye- 
peduncles  long,  thick,  cylindrical,  the  eyes  on  enlargements 
at  their  tips;  the   foot  and  a  part  of  the  body  is  semi-transpa- 
rent; foot   13  mill,  long  and  2  mill.  wide.     Heart  situated  to 
the  left  of  the  center  of  the  parietal  tooth,  pulsations  regular, 
eighty  per  minute. 

/aiv:     Similar  to  Polygyra  monodon,  but  with  eight    stout 
ribs  (Fig.  35,  J). 
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Radula  formula:  V^+f  +  V+i+ V+*+¥(25- » -25); 
central  tooth  with  a  base  of  attachment  a  trifle  longer  than  wide, 
the  outer  lower  corners  expanded;  reflection  tricuspid,  the 
central  cusp  very  long,  reaching  to  the  margin  of  the  base  of 
attachment,  side  cusps  very  small;  lateral  teeth  similar  to  cen- 
tral tooth,  bicuspid,  the  inner  cusp  very  long,  the  outer  very 
short.  The  marginal  teeth  begin  at  the  eleventh  tooth  and  may 
be  known  by  the  splitting  of  the  inner  cusp ;  from  the  sixteenth 
tooth  the  outer  cusp  is  split  and  the  whole  tooth  becomes 
wider  (Fig.  25). 

Genitalia:  "Penis  sac  long,  cylindrical,  blunt  above,  where 
it  receives  retractor  muscle  and  vas  deferens;  genital  blad- 
der narrow,  elongate-ovate,  on  a  short,  narrow  duct;  the  con- 
volution in  the  epididymis  commences  near  the  testicle."  (W. 
G.  Binney.) 

Distribution:  Canada,  Eastern  and  Interior  regions  of  the 
United  States,  Yaqui  River,  Guaymas,  Mexico. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  in  damp  places  under  fallen  logs,  in  rot- 
ten wood,  under  stones,  etc. 

Remarks:  A  species  at  once  distinguished  by  its  con- 
tracted aperture,  notched  peristome  and  heavy  parietal  tooth. 
It  is  one  of  our  most  abundant  Helices,  and  in  some  localities 
is  the  predominating  species.  In  its  movements  hirsuta  resem- 
bles P,  monodon.  At  Bowmanville  it  may  be  collected  very 
abundantly  in  the  woods  just  west  of  Lincoln  Avenue.  The 
species  is  widely  distributed,  being  found  in  all  the  regions  of 
the  area. 

62.    Polys:yra  monodon  Rackett,  pi.  xxx,  fig.  4. 

Helix  monodon  Rackett,  Linn.  Trans.,  Vol.  XIII,  p.  42,  pi.  v,  fig.  2, 

1822. 
Helix  convexa  Chemnitz,  part  (excl.  syn.  et  tab.  LXVI,  figs.  24,  27), 

pi.  X,  figs.  17,  18. 
Helix  leaii  Ward  mss.  teste  Binney. 

Helix  cincta  Lewis,  Proc.  Phil.  Acad.,  p.  162,  1874.    (Variety.) 
Polygyra  monodon  alicce  Pilsbry,  The  Nautilus,  Vol.  XI,  p.  105,  1898. 

(Variety.) 
Polygyra  monodon  albida  Walker,  Terr.  Moll.   Mich.,   p.  15,   1899. 

(Variety.) 
Polygyra  monodon  friersoni^\\.%v^K\,  The  Nautilus,  Vol.  XIII,  p.  36, 

1899.     (Variety.) 
Polygvra  monodon  imperforata  Pilsbry,  Proc.  Phil.  Acad.,  p.  455, 19(X). 

(Variety.) 
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Shell:  Subglobose,  solid,  umbilicate  or  imperforate;  sur 
face  covered  with  very  fine,  oblique  growth  lines  which  arc  so 
minute  as  to  be  scarcely  visible  even  when  viewed  with  a  pow- 
erful glass:  the  surface  is  also  set  with  short  hairs  scattered 
over  the  whorls;  miclei4r  whorls  smooth;  periphery  rounded; 
sutures  well  impressed;  color  yellowish  to  reddish  horn; 
whorls  five  to  five  and  one-half  closely  coiled,  flatly  rounded, 
the  last  gibbous  on  the  last  half  and  constricted  behind  the 
peristome;  spire  somewhat  elevated  in  some  specimens,  but  flat 
in  others,  convex;  aperture  narrowly  lunate,  no  teeth  or  notches 
on  the  peristome;  parietal  wall  with  a  long,  narrow,  more  or  less 
elevated  tooth,  which  begins  near  the  center  of  the  parietal  wall 
and  extends  generally  to  the  umbilical  region  in  a  line  parallel 
with  the  basal  reflection  of  the  peristome;  peristome  white. 
thick,  reflected,  umbilicus  widely  open,  or  wholly  imperforate; 


I 


Fig.  26. 
Racketi.     (Original.) 


the  region  strongly  depressed;  base  of  shell  rounded,  with   a 
transverse  internal  tubercle. 

Greaier  diameter,  8,50;  lesser,  8.00;  height,  4,50  mill.  (84&4.) 
y.OO;  ■'  8.25;  ■'  5.25  "  (8453.) 
8,50;      "       7.75;       '■      5.00     ■■      (9128.) 

Animal:  With  a  long,  narrow  foot  truncated  before,  pointed 
behind;  head  distinct;  tentacles  short,  cylindrical,  thick;  eye- 
peduncles  long,  thick,  not  much  tapering,  the  black  eyes  situ- 
ated on  large  swellings  at  the  tips;  color  brownish-yellow,  al- 
most black  on  head,  neck,  tentacles,  and  eye-peduncles,  lighter 
on  the  foot;  respiratory  orifice  not  large.  Heart  situated  be- 
tween the  tooth  on  the  parietal  wall  and  the  junction  of  the 
upper  part  of  the  peristome  with  the  body-wall.  Pulsations 
regular,  seventy-one  to  seventy-six  per  mmute.  Length  of 
foot  1 1,  width  2  mill. 

Jiiiv:  Arched,  ends  blunt,  rounded;  anterior  surface  with 
seven  stout  ribs  which  denticulate  both  margins  (Fig.  26). 

Radula    formula:     j-f  1^"+ y  +  '  +  V -)- ^ +  1(24- 1 -24); 
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central  tooth  as  invdiT,/raterna;\a,tersil  teeth  similar  to  those  in 
v2Lr./raUrna,  the  inner  cusp  becoming  elongated  toward  the 
tenth  tooth;  marginal  teeth  similar  to  those  of  \^x,fratema,  but 
the  last  three  teeth  with  three  outer  cusps  and  two  inner  cusps, 
the  second  from  the  left  being  much  the  larger.  There  are 
about  100  rows  of  teeth.  •. 

Genitalia:    See  vdLX ,  fratema. 

Distribution:  Ohio  and  Michigan  to  Minnesota,  south  to 
Nashville,  Tenn.,  and  Neosho  County,  Kan.     (Pilsbry.) 

Geological  distribution:  Pleistocene  of  the  Mississippi  Val- 
ley; Loess. 

Habitat:  Found  under  dead  logs  and  chips  in  most  locali- 
ties. Associated  with  Gastrodonta  arborea,  Vitrea  electrina,  Pyra- 
midula  striate lla,  etc. 

Remarks:  This  species  is  distinguished  from  all  others 
found  in  the  area  by  its  white,  entire  peristome,  large  parietal 
tooth  and  its  (generally)  open  umbilicus.  In  a  recent  paper 
(Proc.  Phil.  Acad.,  1900,  p.  454),  Mr.  Pilsbry  has  rearranged 
the  nomenclature  of  this  species,  making  the  shell  formerly 
known  as  '*leaii  Ward'*  the  typical  Monodon,  the  forms  hereto- 
fore known  under  that  name  becoming  variety  fratema,  Mon- 
odon  is  one  of  our  most  common  species  and  is  generally  found 
in  little  colonies  of  from  six  to  a  dozen  or  fifteen  individuals. 
It  has  been  collected  in  the  southern  and  western  regions  only, 
but  will  no  doubt  be  found  in  the  northern. 

6a  a.    Polyg:yra  monodon  fraterna  Say,  pi.  xxx,  fig.  3. 

Helix  fratema  Say,  Long's  Exped.,  Vol.  II,  p.  257,  pi.  xv,  fig.  3,  1824 

Shell:  Differing  from  Monodon  in  being  larger,  more  hir- 
sute, in  having  the  umbilicus  frequently  partly  closed  or  wholly 
imperforate  and  in  being  less  convex  than  the  type. 

Greater  diameter,  11.50;  lesser,  10.60;  height,  7.50  mill.  (9964.) 

11.00;       "      10.00;      "       7.00     "    (9964.) 
10.00;       "        9.00;      *'      7.00     "    (8449.) 

Animal:  With  a  long,  narrow  and  cylindrical  foot,  trun- 
cated before  and  pointed  behind;  color  yellowish-white  on 
foot  and  sides  of  body,  darker  on  head,  tentacles,  eye-pedun- 
cles and  top  of  head;  eye-peduncles  very  long,  cylindrical; 
tentacles  short,  blunt;  foot  22  mill,  long,  5.50  mill.  wide.  Heart 
pulsations  regular,  one  hundred  per  minute.  The  pustules  on 
the  body  stand  out  very  prominently. 

Jaw:     As  in  Monodon  with  seven  ribs. 

Radtda    formula:     ^ +  1+^.4.^  +  1^0+^+1^  (31^  ,  _3,); 


(I  (I 

11  II 
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central  tooth  with  a  base  of  attachment  longer  than  wide,  the 
base  excavated  and  ihc  lower  outer  corners  much  expanded;  re- 
flection tricuspid,  the  central  cusp  long  and  wide,  very  nearly 
reaching  the  lower  margin  of  the  base  of  attachment,  side 
cusps  very  short;  lateral  teeth  similar  to  the  central  tooth,  but 
bicuspid,  the  inner  cusp  much  the  larger:  marginals  variable, 
at  first  similar  to  laterals,  but  soon  the  inner  cusp  (twenty  |  be- 
comes bifid,  changes  into  a  perfect  cusp  (twenty-three  trifid). 
and  finally  the  retlection  becomes  very  narrow  and  with  three 
cusps,  of  which  the  central  one  is  the  largest  (Fig.  27).  There 
are  about  100  rows  of  teeth.  Binney  gives  21-1-21  and  Morse 
28-1-28  teeth. 

Genilalia:  "The  characteristic  feature  of  the  genitalia  is 
the  penis  sac.  It  is  unproportionally  long,  club-shaped,  and 
greatly  enlarged  above,  where  it  receives  both  vas  deferens 
and  retractor  muscle.     The  genital  bladder  i.s  small,  elongate- 


FiG.  27. 
Radulaof  Polvgyra  monodon  fraterna  Say,  (Origioal.)  c,  central 
~,  intermediate  marginal  teeth;  23, 

oval,  on  a  short,  delicate  duct.  The  epididym.is  is  convoluted 
in  its  whole  length."     (W.  G.  Binney.) 

Distribution :  Canada  to  Minnesota,  south  to  North  Caro- 
lina and  San  Antonio,  Tex.     (Pilsbry.) 

Geological  distribution:  Pleistocene  of  the  Mississippi  Val- 
ley; Loes-s. 

Hnbitat:  Found  sparingly  under  pieces  of  bark,  chips,  logs, 
etc.,  in  open  patches  of  woodland  or  in  meadows.  The  variety 
in  this  area  does  not  congregate  together  but  is  found  either 
singly  or  with  one  or  two  companions.  Associated  sometimes 
with  /*.  fhyroides  and  Pyramidtda  altemaUi. 
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Remarks:  The  variety  (which  was  formerly  known  as  typ- 
ical tnoTwdon)  may  be  distinguished  from  the  typical  form  by 
its  larger  shell,  more  hirsute  surface  and  generally  less  widely 
open  umbilicus.  It  is  very  abundant  in  the  Big  Woods  west  of 
Evanston,  where  it  attains  a  large  size  and  great  perfection. 
It  is  rather  widely  distributed  but  has  not  yet  been  found  in 
the  southern  region.  The  forms  having  an  imperforate  um- 
bilicus are  rare  and  have  only  been  found  in  the  western  re- 
gion. 

Superfamily  Agnatha. 

Mouth  without  jaw;  radula  with  numerous  sharp,  aculeate 
or  fang-shaped  teeth,  the  center  tooth  wanting  or  rudimen- 
tary; neck  generally  elongated  and  furrowed  along  the  back; 
cerebral  ganglia  separated,  connected  by  a  rather  long  com- 
missure. 

FAMILY  TESTACELLID.E. 

''Animal  slug-like,  bearing  a  small  ear-shaped  shell  near 
the  posterior  extremity  of  the  body.  No  jaw.  Lingual  teeth 
long  and  narrow,  sharp-pointed,  in  oblique  series."* 

Genus  TESTACELLA  Cuvier. 

''Animal:  Limaciform,  subcylindrical,  tapering  anteri- 
orly; tentacles  simple;  mantle  small,  posterior,  quite  near  the 
tail,  covered  with  a  small  external  shell;  no  longitudinal  fur- 
rows above  the  margin  of  the  foot,  and  no  caudal  mucus  pore; 
no  distinct  locomotive  disk;  external  respiratory  and  anal  ori- 
fice at  the  posterior  right  edge  of  the  mantle  under  the  peris- 
tome of  the  shell;  combined  generative  orifice  behind  and  be- 
low the  right  eye-peduncle." 

''Shell:  External,  rudimentary,  imperforate,  ear-shaped, 
with  a  subspiral,  posterior  nucleus."  (Tryon.) 

Distribution:  Europe,  Canary  Islands,  United  States  (in- 
troduced). 

(i^,    Testacella  haliotoidea  Fer.,  pi.  xxxi,  fig.  24. 

Testacella   haliotoidea  Fer.,  Hist.  Nat.  Des.  Moll.,  pi.  viii,  Figs.  5-9, 
1820. 

Shell:  Small,  ear-shaped,  partly  spiral;  apex  small,  sub- 
spiral,  posterior;    columella    broad,    flat,    excavated;    surface 

•Tryon.  S.  and  S.  Conch.,  Vol.  3,  p.  ii.  • 
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roughened  by  growth  lines;  interior  white  and  pearly,  exterio' 
chestnut  brown. 

Lengib, 7.00:  breadth, 4.50;  aperture, lengtb,  (i.QO;  breadth,  3.50  mill.  aG668.>l 
Animal:     LimaciEorm,  broad  and  rounded  at  thepostcrioi 
end.  tapering  toward  the  anterior  end;  eye-peduncles  cylin- 
drical, rather  long,  the  eyes  at   their  tips;   tentacles  simple, 
short;  mantle  placed  near  the  posterior  end,  very  small;  sur- 
face of  body  roughened  by  small  folds  and  furrows;  no  pedal 
grooves  present;  color  brownish  on  back  and  sides  of  bod; 
light  yellowish  on  base  and  sides  of  foot. 
Jaic:     Wanting. 
Radiila:     ao-o-ao;  central  tooth  rudimentary  or  wanting 
lateral  teeth  long  and  narrow,  with  a  barbed  point  and  a  swell- 


4 


PFiG.  28.  ^^1 

Lateral  tooth  of  TesTACELLA   MALIOTOIUEA    Ft!r.     lOriglnal.)  ^^^k 

ing  on  the  center  of  the  posterior  side.     There  are  about  S^^^| 
rows  of  teeth  ( Fig.  28).  '^^| 

Distribution:     Southern  Europe;  Great  Britain  and  Araer^^^B 
ica  (introduced);  Canary  Islands. 

Geological  distribution:     Unknown. 

Habitat:  So  far  as  known  this  species  has  only  been  found 
in  this  country  in  greenhouses,  where  it  has  been  introduced 
on  plants. 

Remarks:  Testacella  is  one  of  the  few  truly  predaceous 
pulmonates.  It  is  nocturnal  in  habit  and  feeds  upon  worms, 
other  mollusks  and  even  upon  its  own  species.  It  will  pursue 
an  earthworm  through  its  many  subterranean  burrows  or  gal- 
leries with  a  persistency  that  recalls  the  ferocity  of  the  tiger. 
Daring  the  day  the  animal  buries  itself  deep  in  the  ground 
and  in  winter  it  forms  a  cyst  or  cocoon  by  the  exudation  ol 
mucus.  It  is  common  in  Southern  Europe  and  has  been  intro- 
duced into  Great  Britain,  where  it  has  multiplied  very  rapidly 
At  the  present  tLoie  it  is  known  in  this  country  in  the  green- 
bouses  at  Nova  Scotia,  at  Ro.\borough,  Philadelphia,  Penn.,  and 
one  specimen  has  been  found  in  the  greenhouses  at  Lincoln 
Park,  Chicago.  It  will  probably  be  found  in  the  greenhouses 
of  other  cities. 
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Superfamily  Agnathomorpha. 

Mouth  provided  with  jaw;  radula  with  aculeate  teeth; 
mouth  frequently  developing  finger-like  appendages;  cerebral 
ganglia  concentrated,  in  close  contact. 

FAMILY  CIRCINARIID.E. 

"Foot-edges  with  no  trace  of  pedal  grooves;  no  tail  gland; 
sole  undivided.  Side  teeth  unicuspid,  thorn  shaped,  with  nar- 
row basal-plates.  Shell  with  simple  lip  and  without  opaque 
markings."* 

Genus  CIRCINARIA   (B.^ck,  1837).     Pilsbry. 

Macrocyclis  Beck,  of  Authors. 

Selenites  Fischer,  1878  (non  Hope).    Haplotrema  Anc. 

''Shell:  Thin,  widely  umbilicated,  depressed,  striate  or 
wrinkled,  color  uniform;  whorls  4>^-5,  the  last  broad,  de- 
pressed, moderately  deflexed  in  front;  aperture  obliquely 
ovate;  peristome  somewhat  thickened  or  expanded,  the  mar- 
gins approximating,  the  basal  shortly  reflexed." 

''Animal:  Heliciform;  mantle  posterior,  covered  with  a 
shell;  eye-peduncles  long,  slender;  foot  narrow,  twice  as  long 
as  the  diameter  of  the  shell,  tail  pointed,  scarcely  reaching 
behind  the  shell;  respiratoryand  anal  orifices  on  the  right  ot 
the  mantle,  under  the  peristome  of  the  shell;  generative  orifice 
behind  the  right  eye-peduncle;  no  distinct  locomotive  disk  or 
caudal  mucus  pore.     Carnivorous." 

"Jaw:  Crescentic,  ends  sharply  pointed,  anterior  surface 
striated;  cutting  margin  smooth,  with  a  median  projection."** 

Radula:  With  numerous  rows  of  teeth  arranged  en  chev- 
ron.    For  detail  of  the  radula  see  concavus, 

"Genitalia:  The  epididymis  is  extremely  long  and  very 
large,,  forming  the  peculiar  feature  of  the  system.  The  geni- 
tal bladder  is  oval,  with  a  long  duct,  which  is  very  much  broader 
at  the  end  nearer  the  vagina.  The  penis  sac  is  long,  gradually 
tapering  at  its  apex,  where  it  receives  the  vas  deferens.  Upon 
the  side  of  the  vagina,  about  the  middle  of  its  length,  is  a  wart- 
like protuberance,  which  may  be  a  dart-sac  or  a  vaginal  pros- 
tate."** 

Distribution:     North  America. 


♦Pilsbry.  Guide  to  Helices,  p.  XXVIII. 

**\V.  G.  Binney,  Man.  Amer.  Land  Shells,  pp.  79  and  83. 
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64.    drciiurla  concava  Say,  pi,  xxviii.  fig,  4, 

fftlitloncava  Sav,  Journ.  Pbil.  Acad.,  Vol.  11.  p.  159,  1821. 
fif/ix  planorboides  Ferussac,  Hist.  Nat.  Des.  Moll.,  pi.  btxxii,  fig.  Jl 
HglLx  itissldirns  Deshaves,  in  Ferussac,  Hist.  Nai.  Des.  Moll,,  Vol.  1 
p.l)7,  pi.  Ixjixiv,  figs.  1,2. 
Shi-U:     Depressed,  rounded,  almost  flat  on  the  upper  sur- 
face; color  light  yellowish-horn,  with  a  tinge  of  greenish;  sur- 
face shining,  covered  with  numerous  crowded,  raised  lines  of 
growth;  whorls  five,  rounded  below,  fiat  above,  the  outer  whori 
somewhat  spreading  as  it  approaches  the  aperture;  spire  flat 
or  only  slightly  convex;  sutures  very  deeply  excavated  as  they 
approach   the  aperture;   aperture   rounded-oblique,    flattened 
above  by  a  deflection   of  the  peristome;  the  aperture  is  fre- 1 
quently  tinged    with   brownish;  peristome    flattened   and   de-  ' 
fleeted  above  Its  junction  with  the  last  whorl,  the  portion  near 
the  columella  subreflectcd;  columella  with  a  rather  thin  callus, 
which  connects  the  two  extremes  gf  the  peristome;  umbilicus 
wide,  deep,  spreading,  showing  all  the  volutions  to  the  apex; 
.base  of  shell  rounded. 


Greater  diametet 

(10094.) 
Greaterldianietcr 


15.00;  les 


,  12.5U;  height,  6.50;  umbilicus.  6.00  mill. 
,  12.00:  height,  S.SO;  umbilicui.  4,S0  mlH.^ 


Animal :     (Fig.  ag.)    With  a  narrow  body;  anterior  portion  I 

much  in  advance  of  shell;  color  blackish,  mottled  with  light 


Fig.  29. 
Animal  ofiClRCINARiA  COncava  Say.     (After  Binney.) 

horn;  cye-peduncles  long,  cylindrical,  bluish,  eyes  at  tip,  on 
rounded  protuberances;  tentacles  comparatively  long  and  slen- 
der, cylindrical;  foot  obtusely  rounded  behind,  blunt  before; 
creeping  disk  long  and  rather  broad;  bead  prominent;  respira- 
tory orifice  on  right  side  just  beneath  a  point  where  the  per- 
istome meets  the  body  of  the  last  whorl;  contractions  of  foot 
strongly  marked  when  viewed  through  a  glass;  base  of  animal 
dirty  white;  collar  reddish-orange.  Length  of  foot  14.35  mill., 
with  4.00  mill. 

The  heart  is  situated  5  mill,  from  the  edge  of  the  aper- 
ture, and  is  very  plainly  seen  through  the  transparent  shell. 
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especially  if  it  be  moistened.  The  pulsations  are  very  regular, 
but  vary  in  number,  being  more  numerous  when  the  animal  is 
extended,  as  during  locomotion,  and  few  when  the  animal  is 
contracted.  From  twenty  experiments  the  following  data  arc 
taken,  ranging  from  the  smallest  to  the  highest  number:  50, 
56,  72,  75,  78,  82.  Temperature  greatly  affects  the  heart,  cold 
causing  it  to  apparently  cease,  while  heat  accelerates  its  action. 

ya-u>:  Crescent-shaped,  with  bluntly  rounded  ends;  con- 
cave margin  smooth,  supporting  a  median  projection;  striated 
on  its  anterior  face  (Fig.  30,  B). 

Radula  tormxiW.  V+S+i+J+Vt^S-i-^S)  in  32  rows; 
central  tooth  small,  triangular,  with  a  rather  large  base  of  at- 
tachment which  is  much  expanded  on  the  outer  lower  corners; 
the  apex  of  the  triangle  is  truncated  and  incurved,  the  cut- 


A,  teeth,  and  B,  jaw  of  Circinaria  concava  Say.  (Original.)  c, 
central  tooth;  1,  first  lateral;  6,  sixth  lateral.  19,  thirteenth  marginal;  24, 
nineteenth  marginal. 

ting  point  long  and  well-developed,  with  subobsolete  side 
cusps;  lateral  teeth  with  as  ole-shaped  base  of  attachment,  the 
lower  lateral  expansions  angular;  cusps  long  and  slender,  cut- 
ting points  long  and  narrow,  with  subobsolete  side  points; 
marginals  (all  after  the  first  six)  long  and  aculeate,  base  of 
attachment  sole-like  with  long  and  narrow  cusps  and  cutting 
points  (Fig.  30,  A).     Binney  gives  3o-i-3o  and  33-1-23  teeth. 

Distribution:  Maine  west  to  Minnesota  and  Iowa,  Canada 
south  to  Georgia  and  Mississippi. 

Geological  diitributioii:     Pleistocene;  Loess. 

Habitat:  Found  buried  in  thesoilundcrdcad  and  decaying 
logs,  fallen  underbrush  and  rubbish.     It  prefers  a  forest  that  is 


174 


THE    CHICAGO   ACADEMY   OF  SCIENXES. 


cool  and  damp,  and  affording  shade  from  the  sun's  rays.     The  J 
banks  of  rivers  are  good  localilies. 

Remarks :  This  species  is  so  distinct  that  it  cannot  be  con*1 
founded  with  any  other.  It  is  rather  shy  in  captivity  and'] 
quickly  retracts  within  its  shell  when  disturbed.  It  is  not  a  f 
common  species  with  us,  and  has  thus  far  been  found  in  but  i 
few  localities.  Those  in  this  area  do  not  seem  to  congregate  I 
together  in  large  numbers,  as  do  many  of  our  snails,  but  are  \ 
found  either  singly  or  only  two  or  three  together.  It  is  a  per- 
fect cannibal,  and  will  very  quickly  "clean  out"  a  snailery  of  1 
half  a  dozen  or  more  common  Helices.  Thrusting  out  its  long  J 
body  it  crawls  into  the  shells  of  its  victims,  and  no  matter  how  I 
far  the  latter  may  contract  within  their  shells,  it  is  of  no  avail'  1 
against  the  carnivorous  appetite  of  Circinaria.  It  may  well  be  J 
termed  the  tiger  of  the  Moltuscan  kingdom.  It  preys  upon  its 
own  as  well  as  upon  other  species,  thus  being  in  truth  a  cai 
bal.  Thus  far  it  has  only  been  found  in  the  northern  and  i 
western  regions.  Concava  has  been  found  at  Bowmanville  ] 
under  "starting"  bark  at  a  height  of  four  feet  from  the  ground. 
The  animal  is  very  nervous  in  progression,  constantly  extend-  I 
ing  and  retracting  its  eye-peduncles,  the  shell  swaying  from.i 
side  to  side  with  a  wabbly  motion. 

On  May  i8.  1S97.  two  individuals  were  seen  in  copulation; 
the  coitus  lasting  over  ten  hours  (from  8  o'clock  a.  m,  until  6 
o'clock  p.  m.l;  the  eye-peduncles  were  almost  drawn  into  the 
head,  and  the  foot  was  contracted  to  form  a  long  oval;  the 
heart  beat  very  slowly,  nineteen  pulsations  being  counted  per 
minute  (about  eighty  being  normal)  and  the  beats  were  very 
long. 

Superfamily  Aulacopoda. 

"Animal  with  well-developed  pedal  grooves.  Shell  sharp- 
lipped."     (Pilsbry.) 

FAMILY    ZONITID^. 

"Marginal  teeth  with  narrow,  elongated  basal-plates,  and 
either  unicuspid  and  thorn-shaped  by  suppression  of  side  cusps, 
or  bicuspid  by  elevation  of  outer  on  middle  cusp.  Tail  gland 
often  present,  and  sole  frequently  tripartite."* 
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Subfamily  Zonitinie. 
Genus  OMPHALINA  Rafinesque. 

Omphalina  Rafinesque,  Enum.,  etc.,  p.  3, 1831. 
Mesomphix  (in  part)  Beck,  Index  Moll.,  p.  7, 1838. 

"Shell  rather  large  and  solid  but  thin,  umbilicated,  smooth 
below,  lacking  teeth  or  folds  within;  the  lip  simple  and  sharp.*' 

"Foot  double  grooved  above  its  margin,  the  grooves  meet- 
ing above  the  tail  in  a  mucus  pore;  sole  tripartite;  dorsal  sur- 
face from  head  to  mantle  entirely  lacking  longitudinal  grooves." 

"Genital  system  lacking  dart  sac  and  other  accessory 
gland.     In  0,  fuliginosa  the  penis  (P.),  is  a  rather  short  stout 


Genitalia  of  Omphalina  fuliginosa  Griffith.  (After  Pilsbry,  Proc. 
Phil.  Acad.  Sci.,  1894,  pi.  i,  Fig.  5.)  P,  penis;  agl,  albumen  gland;  ovd, 
oviduct;  rp,  retractor  muscle  of  penis;  sp,  spermatheca;  spd,  duct  of 
same;  vag,  vagina;   vd,  vas  deferens. 

sac,  with  the  retractor  muscle  (rp.)  inserted  at  its  apex,  and 
attached  distally  to  the  floor  of  the  lung.  Internally  the  distal 
half  of  the  cavity  of  the  penis  is  densely,  finely  and  rather 
sharply  granulated;  the  opening  of  the  vas  deferens  is  near  the 
apex  of  the  cavity,  and  is  not  provided  with  a  papilla.  The 
lower  portion  of  the  vas  deferens  (vd.)  is  enormously  swollen; 
and  for  a  short  distance  from  its  insertion  it  is  firmly  bound  to 
the  penis  itself." 

"The  vagina  (vag.)  is  curiously  swollen  near  the  base.     The 


t  FER.,  !«ic 


spennatheca  (sp. )  is  large,  subglobular,  and  together  with  its 
rather  long  duct,  is  bound  firmly  to  the  oviduct.   The  albumen 
gland  (a.  gl.)  is  uncommonly  large""  (Fig.  31). 
Ja'oii  and  Radula:     See  0.  fuligiHosa. 
Distribution:     North  America. 
65  Omphaltna  fuliglnosa  Gciffitb, 
//cli.x /u/igmou}  Griffith  in 

p.  222,  pl.xxjti,  18E1. 
Helix  capillacta  Pfeiffer,  SymbolEe 

PFR. 

Ompkalina  cuprea  RAPiSESguE,  Enum,,  eic,  p.  3. 
Omfikalina  fitlieiaosa  pelita  Pilsbry,  The  Naulilus,  Vol.  XI.  p.  129; 
Vol,  XII,  p.  SO,  1898.    (Variety.) 

Shell:  Depressed  above,  globose  below,  thin,  umbilicated; 
surface  shining,  covered  with  very  fine  lines  of  growth,  which 
seem  to  disappear  on  the  apical  whorls ;  color  greenish-horn  or 
chestnut;  periphery  rounded;  sutures  little  impressed,  but 
well  marked;  whorls  six  and  one-half,  rounded,  rapidly  increas- 
ing, the  last  very  large  and  expanding;  spire  almost  flat;  aper- 


FiG.  32. 


Animal  of  Omphalina  fuliginosa  Griffith.     (After  Binney.) 

ture  large,  oblique,  lunately  ovate,  frequently  showing  irides- 
cence within;  peristome  simple,  very  thin  and  brittle,  a  thin 

testaceous  deposit  within;  columella  slightly  reflected,  termi- 
nations of  the  aperture  approaching,  often  connected  by  a 
light,  testaceous  deposit;  umbilicus  narrow,  deep;  base  of  shell 
globose. 

Greater  diameier,  ItJ.OO;  lesser,  14.00;  height,  10.50;  umbilicus  diame- 
ter. 175  mill.  (7782.) 

Animal:  (Fig.  32).  With  a  long,  narrow  foot,  broad  be- 
fore and  obtusely  pointed  behind;  color  black;  head,  neck  and 
eye-peduncles  very  dark;  eye-peduncles  of  medium  length. 
widely  separated,  tapering,  with  the  eyes  placed  at  their  ex- 
tremity; under  part  of  foot  whitish  or  grayish,  the  locomotive 
portion  separated  from  the  upper  part  by  several  scarcely  dis- 
tinguishable furrows;  pedal  grooves  extending  along  the  sides 

•Pilsbry,  froc  Fliil,  Acad.,  TJfl4.  V.  U. 
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of  the  foot  from  the  head  to  the  posterior  extremity,  the  two 
ends  meeting  above  the  tail  where  a  rounded  and  prominent 
mucus  gland  is  formed.  This  gland  has  the  power  of  closing 
and  expanding. 

Jaw:  **Very  arcuate,  of  almost  uniform  breadth,  ends 
blunt;  anterior  surface  with  transverse  strise;  concave  margin 
simple,  with  a  well  developed,  blunt,  median  projection."  ( W. 
G.  Binney.) 

Radula:  *'Lingual  membrane  very  broad,  composed  of  87 
rows  of  £29  (64-1-64)  long,  slender  teeth  each;  centrals  tri- 
cuspid; laterals  4,  bicuspid,  in  a  straight,  transverse  row;  mar- 
ginals aculeate,  in  a  somewhat  crescentic  row.  Another  mem- 
brane had  57-1-57  teeth."     (W.  G.  Binney.) 

Genitalia:    See  under  Ompltalina, 

Distribution:  Southern  Canada  south  to  Florida,  west  to 
Michigan  and  Arkansas. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     In  moist,  somewhat  open  woodlands. 

Remarks:  A  species  easily  distinguished  by  its  large  size 
and  glossy  surface.  The  only  locality  from  which  authentic 
specimens  have  been  obtained  is  near  May  wood,  in  1892.  Dur- 
ing the  last  three  years  the  writer  has  carefully  searched  all 
about  that  region  but  without  securing  a  single  specimen.  It 
is,  therefore,  a  doubtful  species  for  this  region. 

Genus  VITREA  Fitzingfer. 

Vitrea  Fitzinger,  Syst.  Verzeich,  p.  99, 1833. 

Hyalinia  Agassiz,  in  Charpentier,  Nouv.  Mem.  Soc.  Helv.,  Vol.  1, 

p. 13,  1837. 
Hyalina  of  Binney,  Tryon,  and  other  authors. 
Polita  Held,  Isis.  p.  916, 1837. 
Glyphyalinia  Martens,  Biol.  Cent.  Amer.  Moll.,  p.  117,  1892. 


Fig.  33. 
Animal  of  Vitrea  cellaria  Mliller.    (After  Binney.) 

Shell:  Small,  thin,  glassy,  shining,  heliciform;  spire  gen- 
erally depressed;  aperture  rounded  or  lunate;  peristome  very 
thin,  acute. 

Animal:  With  no  accessory  organs  upon  the  genital  sys- 
tem; dart   sac  not  present;  other  characters  as  in  Omphalifia 

(Fig.  33). 
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Distribution:     Europe  and  America. 


A.     Shell  large,  exceeding  10  mill,  in  diameter;  widely  utnbili- 

cated;  aperture  much  expanded draparnaldi 

D,    Sbell  small,  less  than  10  mill,  in  diameter. 

a.  Shell  umbilicaied hamme*U 

b.  Shell  iuiperCoraie,but  indented  about  the  umbilical  re- 

gion   indetttata 

66.    Vltrea  drapnrnaUl  Beck,  pi.  Kxviii,  tig.  o. 

Helix  draparna/di  Beck,  Index  Moll.,  p.  S,  1837. 
Shell:  Of  good  size,  depressed,  thin,  but  solid  when  adult. 
pellucid,  urnbilicated;surface smooth,  polished,  shining,  marked 
by  numerous  very  fine,  oblique  lines  of  growth;  color  greenish- 
horn,  sometimes  lighter;  periphery  rounded;  sutures  very  dee  ply 
impressed;  whorls  five  to  five  and  one-half, rounded,  convex  very 
regularly  increasing,  the  upper  surface  flatly  convex;  aperture 
a  little  oblique,  transverse,  not  dilated,  the  transverse  diameter 
much  longer  than  the  height;  peristome  simple,  thickened,  ter- 
minations widely  separated:  umbilicus  round,  broad,  deep,  ex- 
hibiting a  few  of  the  volutions;  base  of  shell  rounded,  thick- 
ened within  by  a  deposit  of  bluish-white  testaceous  matter. 
Greater  diam.,  15.50;  lesser,  13.00;  height,  8.00;  umbilicus  diam.,  2.75  mill. 

(10108.) 
Greater  diam..  7.00;  lesser,  S.TG;  height.  3.00;  umbilicus  diam.,  150  mil!, 

(10148.) 

Animal:  With  a  long,  narrow  foot,  long  and  slender  eye- 
peduncles,  and  short  tentacles;  color  slaty-blue,  indigo-blue  or 
blackish  above,  darker  on  head,  eye-peduncles  and  neck;  collar 
greenish;  animal  much  lighter  beneath;  a  locomotive  disk  pres- 
ent and  pedal  grooves  meeting  above  the  tail,  much  as  de- 
scribed in  V.fuliginosa.  Heart  situated  as  in  Zoniioidesarboreus, 
pulsations  regular,  numbering  as  follows;  46,  Ji,  %2,  57,  61,  71, 
84.  In  some  specimens  the  beats  were  quite  irregular  and 
may  be  represented  by  the  following  diagram  (Fig  34)  in  which 
the  dash  represents  the  interval  between  each  heartbeat; 


I 


Diagram  showing  heart-beats  of  Vitkea  DRAPARNALni  Beck. 

The  smallest  number  of  beats  is  when  the  animal  is  con- 
tracted,and  the  largest  when  extended.  Length  of  foot  25.50 
mill.,  width  3.00  when  fully  extended. 
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Jaw:  Arched,  ends  bluntly  rounded;  dorsal  margin 
rounded,  ventral  margin  with  a  sharp  median  projection;  ante- 
rior surface  striated  (Fig.  35,  J). 

^^«iz  formula:  V+^+l+J+f+i+V  (14-1-I4);  cen- 
tral tooth  very  long  and  narrow,  lower  outer  corners  of  base 
of  attachment  expanded  and  the  lower  border  with  a  central 
projection;  reflected  portion  tricuspid,  the  central  cusp  rather 
long  and  narrow,  the  side  cusps  almost  obsolete,  the  central 


Fig  35 
Teeth  and  jaw  of  Vitrea  draparnaldi  Beck.    (Original.)    c,  cen- 
tral tooth;  2,  second  lateral;  3,  third  lateral    4,  first  marginal;  10,  seventh 
marginal;  J.  jaw. 

cutp  only  having  a  cutting  point;  laterals  similar  to  central  but 
wider,  tricuspid,  the  central  cusp  short  and  wide,  the  inner  cusp 
the  same  and  the  outer  cusp,  small,  placed  higher  up  on  the 
reflection,  only  the  central  and  inner  cusp  having  cutting 
points;  the  outer  cusp  of  the  second  lateral  is  placed  higher  up 
than  on  the  first  lateral,  and  on  the  third  lateral  has  disap- 
peared; marginal  teeth  of  the  pure  aculeate  form  (Fig.  35). 
There  are  about  40  rows  of  teeth. 

Distribution:  Europe,  America  and  Australia  (introduced). 
Found  in  the  United  States  in  the  greenhouses  at  Seattle, 
Washington,  Oakland  and  San  Francisco,  Cal.,  Chicago,  111. 

Geological  dutribtUion:     Pleistocene. 

Habitat:  In  greenhouses  on  plants,  but  more  generally 
under  of  about  old  boards  in  damp  places. 

Remarks:  This  species  is  somewhat  new  to  the  snai!  fauna 
of  the  United  States,  and  has  been   found  only  in  California, 


THE    CHICAGO    ACADEMY    OF  SCIENCES. 

Washington  and  Chicago.  It  is  the  largest  species  ofthe  genus 
found  in  the  United  States,  and  may  be  known  by  its  flat  form. 
very  transverse  aperture,  deep  umbilicus  and  indented  umbili- 
cal region.  It  has  been  found  somewhat  plentifully  in  the 
greenhouses  at  Lincoln  Park,  Chicago,  but  is  particularly  large 
and  tine  in  the  greenhouses  at  Washington  Park,  where  it  is 
found  beneath  old  boards  under  the  flower  pot  shelves.  Speci- 
mens have  been  found  here  measuring  over  half  an  inch  in  di- 
ameter.    It  has  not  been  found  outside  of  the  greenhouses,* 


® 


e 
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Fig.  38. 

Comparative  figures  of  Vithka  and  Zositoides.  (After  Morse, 
Amer.  Nat.,  Vol.  1,  Xos.  y  and  lU.)  Enlargeri.  1,  Zonitoides  arbohevs 
Say;  2,  Vitrea  hammonis  Sttfim;  3,  Vitbea  indentata  Say;  4,  Zon- 
ITOIDES  MiNUSCULUS  Binticy. 

67.    Vitrea  Hammonis  StrSm,  pi.  xxviii,  fig.  10. 

Helix  hammonis  StrSm,  Act.  Nedtoss.,  Vol.  Ill,  p.  435,  pi.  vi„  fig.  16, 

1795. 
Helix  radiatula  Alder,  Cat.  North  and  Durh.,  p.  12,  No.  50. 1848. 
Helix  virtdiila  Menke,  Syn.  M^th.,  ed.  2,  p.  127. 
Helix  striahila  Gray,  non  Linnii,  nee  Miiller;  undescribed. 
Helix  nitidoia  Ferussac;  undescribed. 
Helix  electrinn  Gould,  Inv.  Mass.,  p.  183,  fig.  Ill,  1841. 
Helix pura  Pfeiffer,  Binney,  non  Alder. 

Helix  viri.hila  Pfeiffer.  cx  parte,  1848,:non  18^1 ;  Binney  apud  Pfeif- 
fer, non  Menke. 
Helix  hitmnionis  Westerlunu.  Miirch,  Pfeiffer,  1881.t 
Hyaiina  pdhuida  LtHNEKT,  Science  Record,  June,  1884,  p.  141. 

Shell:  Small,  depressed,  thin,  umbilicated;  surface  siiining, 
the  lines  of  growth  well  marked,  impressed,  more  or  less  equi- 

-Mr.  W.  W.  Calkins  has  leporled  Ihe  limlins  "f   /.oniln  alUartui  Miill^T  in  ChiciEO 
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distant;  color  brownish-horn,  transparent;  periphery  rounded; 
sutures  well  impressed;  whorls  four,  rapidly  enlarging,  the  last 
half  of  the  last  whorl  very  rapidly  enlarging  as  it  approaches 
the  aperture;  spire  flat  or  a  trifle  convex;  aperture  large,  trans- 
versely rounded,  somewhat  expanded;  peristome  simple,  with 
thickened  edge;  umbilicus  small,  round,  deep,  showing  several 
of  the  volutions,  the  umbilical  region  strongly  concave;  base 
of  shell  convex  (See  Fig.  36). 


Greater  diam., 4.25;  lesser,  8.75 

4.00;      "      3.50 

"      3.75;      "      3.00 

4.50;      "      4.00 


U  <l 

tl  l< 


ht.,2.50 
"  2.25 
"  2.00 
"    2.50 


umbilicus  diam.,  0.50  mill.  (10103.) 

0.50  "  (10104.) 
"  0.50  "  (10652.) 
"      0.75    *•      (12290.) 


(I  « 

It 
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Animal:  With  a  long,  narrow,  transparent  foot,  with  pedal 
grooves  as  in  arboreus,  head,  neck  and  upper  part  of  animal 
black  or  blackish,  lighter  on  the  side  of  the  foot;  the  other 
characters  as  in  arboreus.  Heart  situated  as  in  the  previous 
species;  pulsations  regular  and  rapid,  95  per  minute  when  con- 
tracted and  130  when  extended.  Length  of  foot  6.00,  width 
1. 00  mill.  (Shell  4.25  mill,  greater  diameter.) 

Jaw:    Strongly  arched,  wide,  roundly  pointed  at  the  ends. 


Fig.  37. 
Jaw  of  ViTREA  HAMMONis  Slrom.    (After  Morse.) 

which  are  a  little  upturned;  concave  margin  with  a  good  sized, 
rounded  median  projection,  and  two  or  three  smaller  projec- 
tions on  either  side  (Fig,  37). 

Radula  formula:  -^^+|+J+|+¥  (27-1-27);  teeth  of 
the  same  general  type  as  those  of  Zonitoides  arboreus;  central 
narrow,  tricuspid;  laterals  of  same  type,  but  bifid;  marginals 
aculeate.     There  are  about  55  rows  of  teeth. 

Distributioji :  North  America,  Europe,  Asia.  In  North 
America  from  British  America  and  Northern  United  States 
south  to  South  Carolina  and  Colorado. 

Geological  distribution :     Pleistocene ;  Loess . 

Habitat:  Same  as  Zonitoides  arboreus  and  usually  asso- 
ciated with  that  species. 

Remarks:  This  species  is  very  closely  related  to  Zonitoides 
arboreus  but  may  be  distinguished  by  its  darker  color,  the  more 
rapid  enlargement   of  the  last  whorl  and   its   different  shape 
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when  viewed   from  the  aperture.     As  in  Z.  arboreus  the  head 
and  neck  are  carried  far  in  advance  of  the  shell,  when  in  mo- 
tion.    This  is  also  a  common  species,  although  not  as  numer- 
ous in  individuals  as  Z.  arboreus.     It  seems  to  occupy  about  the  \ 
same  localities  as  that  species. 

Section  GLYPHYALINIA  Martens.  1892. 


Vltrea  IndentaU  Say,  pi. 
Helix  indentala  Say,  Joum 
lubrupicola  Dal 


rxviii.fig.ii. 
Phil.  Acad.,  ^'ol.  II,  p.  372,  1822. 
Bull.  U.  S.  Geol.  and  Geogr.  Surv,  of  Terr., 


Hyalin 

Vol.  III.  p.  163, 1879. 
ZokiUs  indenlatus  var.  umbiHcalus  SiHGLEY.  British  Naturalist,  April, 

i8fl3,  p.  ei. 

Shell:  Small,  depressed,  thin,  pellucid,  subperforated,  fre- 
quently almost  imperforate;  surface  shining,  polished,  coveted 
with  strong,  impressed  stride  which  are  equidistant,  the  spaces 
on  the  last  whorl  being  much  wider  than  the  striee;  color,  yel- 
lowish or  dark  horn;  periphery  rounded;  sutures  impressed; 
whorls  four  and  one-half,  rapidly  increasing.the  outer  whorl  rap- 


taw  of  VlT 


Fig.  38. 

Say.     {Origin 


idly  enlarging  as  it  approaches  the  aperture;  spire  flat,  a  little 
convex;  aperture  large,  transversely  oval;  peristome  simple, 
thin,  acute,  the  lower  portion  extending  clear  to  the  umbilicus; 
umbilicus  not  perforated,  but  the  region  is  strongly  indented; 
base  of  shell  convex  (  Fig.  36).* 

Greater  diameter,  5.00;  lesser,  4.50;  height.  2.50  mill.    (10221.) 
5,00;      "       4.50;        "        2.75    "         (10222.) 
Animal:     Similar  to  Z.  arboreus  and   V.  hammonis;  black- 
ish above,  lighter  below  and   on   the  sides;  foot  g  mill,  long, 
2  mill,  wide,  shell  5  mil!.,  greater  diameter.     Heart  as  in  the 


other  species  of  thi 
per  minute.  When  the  ani 
heart  almost  stops  beating. 
Jaw:  Long,  narrow,  s 
pointed;  upper  margin  roi 
median  projection  (Fig.  38). 


ilsations  regular,  160-163  beats 
is  emerging  from  the  shell  the 


mewhat  bow-shaped,  ends  bluntly 
ided,  lower  margin  with  a  broad, 
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Radula  formula:  ^+1  +  ^  +  1  + V(39— i  — 39);  teeth  of 
the  same  type  as  others  of  the  genus;  central  tooth  longer  than 
wide,  the  base  of  attachment  with  widely  expanded  lower  outer 
corners,  tricuspid,  the  central  cusp  very  long  and  reaching 
much  below  the  edge  of  the  base  of  attachment,  side  cusps 
small;  lateral  teeth  similar  to  central,  bicuspid;  marginals  acu- 
leate, the  first  one  or  two  modified.  There  are  about  the  same 
number  of  rows  as  in  hammonis. 

Distribution:  Canada  to  Texas;  Dakota  to  Maine  and 
Florida;  "Lower  California  and  states  of  Jalisco  and  Morelos, 
Mexico."     (Pilsbry.)     Manitoba  (Hanham). 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     Same  as  arboreus  and  hammonis. 

Remarks:  This  species  may  be  distinguished  from  tfie  last 
by  its  subperforate  umbilicus  and  peculiar  equidistant  im- 
pressed striae.  The  two  species,  though  resembling  each  other 
when  casually  viewed,  are  readily  separated  when  the  charac- 
ters are  once  understood.  The  animal  is  very  rapid  and 
more  bold  than  the  other  species.  Indentata  is  as  widely  dis- 
tributed as  the  last  species,  but  is  not  nearly  as  common,  only 
a  few  individuals  being  found  together. 

Genus  EUCONULUS  Reinhardt. 

ConuluSfY IT Zt  1833;  non  RafinesquSf  1814  (vide  Pilsbry,  The  Nautilus, 
Vol.  XIV.  p.  81). 

''Shell:  Imperforate,or  very  narrowly  perforate,  turbinate, 
arcti-spiral;  whorls  5  to  6,  rather  convex;  aperture  depressed- 
lunar,  the  penultimate  whorl  strongly  excided,  somewhat  ob- 
lique.    Peristome  with  margin  separated." 

'* Animal {oi  C./ulvus):  Bluish-black  upon  the  head,  neck, 
and  eye-peduncles,  lighter  on  the  sides  and  base;  foot  very 
narrow,  thread-like.  A  distinct  caudal  mucus  pore."  (Bin- 
ney.)* 

69.     Euconulus  fulvus  Draparnaud,  pi.  xxviii,  fig.  17. 
Helix  fulva  Draparnaud,  Hist.  Moll.,  1805. 
Helix  egena  Say,  Journ.  Phil.  Acad.,  Vol.  V,  p.  120, 1825. 
Conulus  fuhfus  ynortoni  Jeffreys  (vide  Pilsbry).    (Variety.) 
Comilits  fulvus  alaskensis  Pilshry,  The  Nautilus,  Vol.  XII,  p.  116, 
1899.    (Variety.) 

Shell:  Subconical,  turreted,  thin,  pellucid,  convex  above, 
rounded  below,  subperforate;  surface  shining,  smooth,  marked 

*VV.  G.  Binney,  Man.  Amer.  Land  Shells,  p.  67. 
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by  very  fine,  oblique,  crowded  growth  lines,  which  disappear 
on  the  targe,  rounded,  fiat  nucleus:  color  light  yellowish-horn; 
periphery  rounded;  sutures  deeply  impressed;  whorls  six,  nar- 
row, rounded,  very  regularly  increasing;  spire  generally  ele- 
vated, sometimes  a  little  depressed,  convex;  aperture  trans- 
verse, wider  than  high,  somewhat  moon-shaped  in  some  speci- 
mens, contracted  by  the  body-whorl;  peristome  thin,  acute, 
simple,  the  terminations  widely  separated;  umbilical  region 
indented,  but  the  umbilicus  closed  or  minutely  perforated,  base 
rounded;  last  whorl  angular  in  front,  the  angularity  becoming 
obsolete  on  the  latter  part  of  the  whorl. 

Greater  diameter,  2.25;  lesser.  2.00;  heigbt.  1.75  mill.  (10648.) 

■      1.75    "     (10647.)  I 

'      2.00    "     (10107,) 
'      250    "     (12295.) 
'      2.75    "     (Coll.  Jensen.) 
Anhnal:    With  a  long  and  narrow  foot,  with  distinct  cau- 
dal mucus  pore  and  pedal  grooves;  tentacles  short  and  blunt; 


at^t 
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eye-peduncles  long  and  tapering;  color  blackish  on  head,  neck 
and  eye-peduncles,  rest  of  body  dirty  white;  a  black  stripe 
extends  from  each  eye-peduncle  over  the  back  to  the  shell. 
When  viewed  dorsally  the  animal  is  almost  hidden  by  the  shell, 
which  is  large  in  comparison  with  the  foot.  Heart  situated 
near  the  umbilical  region,  pulsations  variable,  ranging  from 
one  hundred  and  thirty- five  to  one  hundred  and  fifty  per  minute. 
As  in  all  mollusks,  warmth  accelerates  the  action  of  the  heart. 
A  specimen  measuring  4  mill,  in  length  was  almost  jet  black 
jn  color, 

Ja2i':     Strongly  arched,  very  wide  in  the  middle  and  taper- 
ing at  either  end,  which  is  rather  pointed;  margins  smooth,  no 


^ 
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ribs;  inferior  marp^in  with  a  large,  well- developed  median  pro- 
jection (Fig.  39,  J). 

Radula  formula:  i^ +|  +  |  +  ^  +  |  +  |  +  i^  (28-1-28); 
central  tooth  with  a  base  of  attachment  almost  as  wide  as  high, 
much  produced  at  the  outer,  lower  corners;  reflection  tricuspid, 
the  central  cusp  very  long,  reaching  below  the  edge  of  the  base 
of  attachment,  wide,  the  side  cusps  short  and  wide;  lateral 
teeth  similar  to  central  tooth,  but  the  inner  lower  angle  of  the 
base  of  attachment  suppressed  and  the  reflection  bicuspid,  the 
inner  cusp  long,  reaching  below  the  base  of  attachment,  and 
the  outer  cusp  short,  but  longer  than  in  the  central  tooth;  the 
transition  teeth  similar  to  the  laterals  but  the  cusps  shortening 
and  becoming  more  equal;  marginal  teeth  narrow,  long,  bicus- 
pid, the  cusps  of  equal  size.  All  of  the  teeth  have  well-devel- 
oped cutting  points  (Fig.  39).  There  are  about  80  rows  of 
teeth. 

Genitalia:    Unknown. 

Distribution:  Europe,  Asia,  United  States  south  to  Texas  ; 
Southern  Canada  and  Alaska.      Palaearctic. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  associated  with  Zonitoides  arboreus,  Putic- 
turn  pygmceum,  Bifidaria  curvide?is,  etc.,  under  stones  and  sticks, 
in  old  and  rotting  logs.     It  requires  a  moist  locality. 

Remarks:  This  is  one  of  our  most  common  mollusks.  The 
specimens  from  this  region  are  very  constant,  exhibiting  little 
or  no  variation,  and  may  be  easily  known  by  their  rounded 
spires  and  closely  coiled  whorls.  The  animal  is  rather  shy  and 
crawls  about  with  a  wabbly  motion  as  though  the  shell  were 
too  heavy  for  it.  The  writer  has  found  it  particularly  abundant 
in  the  woods  about  Bowmanville,  under  and  crawling  over 
chips  and  fallen  pieces  of  bark.  Prof.  Pilsbry  has  shown*  that 
there  are  two  species  of  Conulus  which  are  generally  mixed 
together,  viz.,  the  present  species  and  C.  chersimis  Say,  which 
is  a  shell  with  a  much  more  turrcted  spire  and  more  closely 
coiled  whorls.  The  teeth  of  the  two  species  are  widely  differ- 
ent, the  present  species  having  the  formula  28-1-28  (original), 
30-1-30  Binney,  while  chersijius  has  18-1-1 8  according  to  Morse. 
I  feel  certain  that  Morse  had  chersinus  when  he  examined  the 
dentition,  for  the  reason  that  a  number  of  personal  examina- 
tions of  undoubted  fulvus  all  gave  28-1-28.  The  present 
species  is  found  throughout  the  area. 

♦The  Nautilus,  Vol.  XII,  p.  113. 


Subramlly  Ariophantlue. 

Genus  ZONITOIDES  Lehmann. 

Whorls  rounded  below,  polished;  aperture  without  callus; 
otherwise  similar  to  Gastrodonta. 

KEV  TOSI'ECIKS  OK  ZONITOIDKS. 

A.  Shell  large,  polished,  smooth, 

1.  Shell  6-7  niill-  in  diameter,  spire  elevated;  aperture  lunaie  ,  .nitidus 

2.  Sbelli'iniill.in  dlameler,  spire  depressed;  aperture  trans- 

versely rounded arboreal 

B.  Shell  small,  striated. 

1.    Shell  less  than  3  mill,  m  diameter,  umbilicus  spreftding, 

iioi  deep minuuului 

70.    Zonitoides  nitidus  Milller,  pi.  xKviii,  fig.  16. 

Helix  nifida  MOller.  Hist.  Verm.,  Vol.  II,  p.  32.  1774. 
Htlix  kydrophila,  Ingalls,  Msb. 

Shell:  Orbicularly  depressed,  thin,  umbilicated;  surface 
shining,  covered  with  rather  strong  lines  of  growth;  color 
smoky-horn;  periphery  rounded;  sutures  impressed;  whorls 
five,  convex,  regularly  increasing,  except  the  last,  which  is 
very  large  in  proportion,  end  obtusely  angled  on  the  periphery 
as  it  approaches  the  aperture;  spire  rather  elevated,  convex; 
aperture  lunate,  oblique;  peristome  simple,  acute,  the  basal 
margin  bow-shaped;  terminations  of  aperture  not  approaching; 
umbilicus  round,  broad,  deep,  exhibiting  the  volutions  to  the 
apex;  base  of  shell  concave  about  the  umbilicus,  convex  on 
the  last  whorl. 

Gr.  diam.,6.tK);  lesser,5.00;  heighl.  4.00;  umbilicus  diam.,  1.25  mill,  (10224.) 
6.26;       "     5.50;       "      3.00;  '•  1.50    "     (12294,1 

6.00;      ■'      5.00;        "      3.00;  "  1,25    "      (12224,j 

Animal:  Blackish  or  grayish,  otherwise  similar  to  Z.  ar- 
boreus  Say.  The  heart  is  situated  in  a  direct  line  with  the  in- 
ferior portion  of  the  peristome,  to  the  left  of  the  umbilicus; 
pulsations  regular,  one  hundred  and  one  per  minute  when 
crawling  on  glass  and  one  hundred  and  twenty-three  to  one 
hundred  and  thirty-eight  when  held  in  the  hand;  holding  the 
shell  in  the  hand  seems  to  irritate  or  excite  the  animal,  and 
cau.se  the  pulsations  to  increase.  Length  of  foot  when  ex- 
tended 9,00  mill.,  width  1.50  mill. 

Jmv:     Similar  to  that  of  arboreus. 

Radnlii  formula;  'i^  +  i  +  ,\  +  -}+  'i*'(24—  i  —  24);  central 
tooth  with  a  base  of  attachment  which  is  longer  than  wide;  re- 
flected portion   tricuspid,  the  central  cusp  very  long,  the  side 
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cusps  very  short;  lateral  teeth  (five  in  number)  similar  to  cen- 
trals, but  bifid,  with  the  inner  cusp  the  longest;  marginals  acu- 
leate. The  cusps  all  have  well-developed  cutting  points.  The 
radula  is  similar  in  type  to  that  figured  under  Z.  atboreus. 

Distribution:  Circumpolar.  Northern  United  States  and 
British  America,  Northern  Europe  and  Asia.  Introduced  into 
the  United  States. 

Geological  distributio7i :     Pleistocene;  Loess. 

Habitat:    Same  as  Z.  arboreus. 

Remarks:  This  is  a  neat  little  species,  distinguished  from 
its  congeners  by  its  large  size,  elevated  spire  and  its  rounded 
aperture.  It,  Xik^arboreiis,  loves  company,  and  is  always  found 
in  little  colonies.  The  animal  is  peculiar  in  being  so  very  black. 
It  is  widely  distributed. 

71.  Zonitoldes  arboreus  Say,  pi.  xxviii,  fig.  9. 

Helix  arborea  Say,  Nich.  Encycl.,  pi.  iv,  fig.  4,  1816;  Binney's  cd.,  p. 

5,  pi.  Ixxii,  fig.  5. 
Helix  ottohis  Pfeiffer,  Olim.  Weigm.  Arch.,  Vol.  I,  p.  251,  1840. 
Helix  breweri  Newcomb,  Proc.  Cal.,  Acad.  Sci.,  Vol.  Ill,  p.  118,  1864. 
Hyalina  viridula  Cockerell,  Science  Gossip,  p.  257,  1889. 

Shell:  Depressed,  thin,  umbilicated;  surface  shining,  the 
lines  of  growth  being  so  fine  that  the  surface  appears  smooth 
unless  examined  with  a  powerful  glass;  color  amber,  some- 
times whitish;  periphery  rounded;  sutures  impressed;  whorls 
five,  regularly  and  evenly  increasing,  rounded;  spire  depressed, 
a  trifle  convex;  aperture  rounded,  a  little  transverse;  peristome 
simple,  thin;  umbilicus  deep,  narrow,  the  region  indented; 
base  of  shell  convex  (see  Fig.  36). 


Gr.diam,,  5.00;  lesser,  4.75;  height,  2.75;  umbilicus  diam., 0.75 
5.25;      "      5.00;      "        3.00;  ■      "  0.85 

5.00;      "      4.50;      "        2.50;  "  0.85 

5.00;      '•      4.50;      "        3.00;  "  1.00 


(I 


mill.  (10095.) 
(10649.) 
(10096.) 
(10098.) 


Animal:  With  a  long,  narrow,  transparent  foot,  with 
longitudinal  furrows;  head,  neck  and  eye-peduncles  jet  black, 
the  rest  of  the  body  white  and  transparent  except  near  the 
upper  part,  where  it  is  bluish;  eye-peduncles  long  and  slender, 
with  the  eyes  at  their  extremity;  inferior  tentacles  very  short, 
blunt;  length  of  foot  6.00  mill.;  width  0.75;  pedal  grooves 
and  mucus  pore,  as  usual  in  the  genus;  eye-peduncles  2  mill, 
in  length  (shell  5  mill,  in  greatest  diameter).  The  heart  is 
situated  to  the  left  of  the  aperture  on  the  outer  edge  of  the 
body-wall.  The  pulsations  are  rapid  and  regular;  one  hundred 


pulsations  per  minute  were  counted  when  the  animal  was  con- 
tracted, and  one  hundred  and  forty-eight  to  one  hundred  and 
sixty  when  it  w^  extended. 

yaw:  Long,  narrow,  bow-shaped, the  ends  bluntly  pointed; 
upper  margin  with  a  median  depression,  lower  margin  with  a 
very  wide,  blunt  median  projection  (Fig.  40,  J). 

Radula  formula;     J+S+^+i+^+f+J  (16-I-16);  ten- 


tral  cusp  very  long  and  wide  and  reaching  below  the  base  of 
attachment,  lateral  cusps  short;  lateral  teeth  five  in  number, 
similar  to  central,  but  bicuspid,  the  inner  cusp  very  long,  the 
outer  cusp  short:  marginal  teeth  eleven  in  number,  Ihorn- 
shaped,  all  but  the  first  three  (which  arc  bicuspid,  the  outer 
cusp  being  very  small)  unicuspid;  the  teeth  decrease  in  size  as 
the  side  of  the  membrane  is  approached  (Fig.  40).  There  are 
about  80  rows  of  teeth.     Morse  gives  21-1-21  leelli. 

Distribution:     Entire  United  States;  British  America, 

Geological  distribution :      Pleistocene;  Loess. 

Habitat:      Found  plentifully  under  dead  leaves,  rotten  logs, 
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in  crevices  of  rotting  wood,  and  under  the  bark  of  fallen,  rot- 
ten logs. 

Remarks:  This  is  the  most  common  of  our  small  land 
snails.  When  in  progression  the  shell  is  carried  on  the  back 
at  an  angle  of  45  degrees,  tipping  to  the  left  side  of  the  body, 
and  the  head  and  neck  are  stretched  far  in  advance  of  the  aper- 
ture of  the  shell.  The  eye-peduncles  are  always  nervously 
thrust  about  as  though  searching  for  danger,  and  the  least 
noise  or  jar  will  cause  them  to  be  drawn  into  the  body.  Arbo- 
reus  is  infested  by  a  curious  parasite,  Distoma  appendiculata 
Leidy,*  which  is  sometimes  found  in  considerable  numbers. 
Arboreus  is  more  widely  distributed  than  any  other  (excepting, 
perhaps,  Pyramidtda  altematd)  in  this  region,  and  there  is  prob- 
ably not  a  single  locality  where  it  is  not  found.  It  loves  com- 
pany and  is  generally  found  by  the  dozen  under  the  bark  of 
decaying  trees  or  under  chips  of  wood. 

.   Section  PSEUDOHYALINA  Morse. 

Surface  of  shell  strongly  striated. 

72.    Zonitoldes  minusculus  Binney,  pi.  xxviii,  fig.  12. 

Helix  viinuscula  Binney,  Bost.  Journ.  Nat.  Hist.,  Vol.  Ill,  p.  435,  pi. 

xxii,  fig.  4, 1840. 
Helix  minutilis  Morelet,  nee.  Ferussac,  Test.  Nov.,  Vol.  II,  p.  7. 
Helix  apex  Adams,  Contr.  Conch.,  p.  36. 

Helix  lavelleana  D'Orbigny,  Moll.  Cub.,  in  text,  p.  161,  excl.  pi.  1853. 
Helix  mauriniana  D'Orbigny,  1.  c,  in  pi.  viii, figs. 20-22,  excl.  text.  1853. 
Zonites  minusculus  var.  alachuana  Dall,  Proc.  U.  S.  Nat.  Mus.,  p. 270, 

1885.    (Variety.) 

Shell:  Small,  depressed,  thin,  umbilicated;  surface  shin- 
ing, lines  of  growth  strong;  color  white,  periphery  rounded; 
sutures  deeply  impressed;  whorls  four,  convex,  slowly  and  regu- 
larly increasing  in  size;  spire  almost  flat,  a  trifle  convex;  aper- 
ture very  nearly  circular,  not  expanded;  peristome  simple, 
acute,  the  basal  margin  rounded;  terminations  of  aperture  not 
approaching;  umbilicus  very  large,  deep,  exhibiting  all  the  vo- 
lutions to  the  apex;  columella  with  a  thin,  testaceous  deposit; 
base  of  shell  convex  (see  Fig.  36). 

Greater  diameter,  1.50;  lesser,  1.30;  height,  0.75  mill.  (10235.) 

2.50;      "       2.10;      "       0.75     "      (12293.) 

Animal:  With  a  narrow  foot  of  medium  length;  eye- pe- 
duncles not  very  long,  cylindrical;  color  bluish-white;  mucus 

♦Proc.  Phil.  Acad.,  p.  202,  1877. 


of  tlic  foot; 
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pore  placed  on  the  upper  surface  of  the  extremity 
pejial  grooves  distinct, 

yaw:  Similar  in  shape  to  that  of  Vitrea  indentata,  with  a 
broad,  inconspicuous  median  projection  (see  Fig.  38). 

Radula  \Qxmv\2.:  f +f+4  +  i+S  +  !  +  Ml»- 1-");  t«th 
similar  in  form  to  those  of  arborais,  excepting  that  they  arc  a 
liltlc  wider;  the  fourth  lateral  is  modified.  There  are  over  50 
rows  of  teeth. 

Distribution:  "Ontario  to  Florida,  west  to  Montana,  Ari- 
zona and  New  Mexico,  Bermuda."  (Pilsbry.)  West  Indies, 
Japan.     (Binney.)     Manitoba.     (Hanham.) 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:     Found  in  and  about  rotting  logs  in  damp  woods. 

Remarks:  A  common  species,  distinguished  by  its  small 
size,  flattened  spire  and  very  wide  umbilicus.  The  animal  is 
very  timid  in  captivity,  hesitating  a  long  time  before  starting 
to  crawl  over  the  surface  upon  which  it  has  been  placed.  Like 
the  Vitreas  which  it  somewhat  resembles,  this  little  species  is 
widely  distributed,  and  will  ultimately  be  found  to  be  as  com- 
mon as  Z.  arboreus,  when  all  parts  of  the  area  are  thoroughly 
explored. 

Genus  GASTRODONTA  Albers. 

Gaslrodonia  Albers,  Die  Helicien,  p.  88;  Malak.  Blatter,  Vol.  IV,  p. 

91,  1857. 
Vmlridem  Binney  &  Bland,  Land  and  Fr.  Wat.  Shells,  N.  A.,  Part  I, 

p.  292, 1869. 

Shell:  Usually  umbilicated,  rather  thin;  horn-colored, 
glassy,  covered  with  coarse  stri^;  whorls  five  to  seven;  aper- 
ture lunate,  exhibiting  two  modifications:  (i)  with  teeth  or  lam- 
inae on  the  base  (gularis  Say);  (2)  with  a  strong  white  callus 
on  the  floor  of  the  last  whorl  (/i/^fra  Say);  peristome  simple, 
acute. 

Animal:  Generally  blackish;  head,  neck  and  eye-pedun- 
cles much  darker,  the  latter  very  long;  mucus  pore  a  longi- 
tudinal furrow,  situated  on  the  upper  surface  of  the  extremity 
of  the  foot,  and  opened  and  closed  at  will.  Locomotive  disk 
furrowed  above  the  margin  of  the  foot.  Genitalia  provided 
with  a  dart  sac,  in  which  is  contained  a  long,  curved,  calcareous 
dart  upon  the  vagina.* 

'Pilslty,  Proc.  Pliil,  .\caJ..  iS^i.  |).  16. 


I 
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Distribution:     Europe  and  America. 

KEY   TO   SPECIES   OF    GASTRODONTA. 

A.  Shell  depressed,  spire  almost  flat defnissa 

B.  Shell  globular,  spire  much  elevated ligera 

73.    Qastrodonta  ligera  Say,  pi.  xxviii,  fig  14. 

Helix  Hgera  Say,  Journ.  Phil.  Acad..  Vol.  II,?p.  157,  1821. 

Helix  rafinesquea  Ferussac,  Tab.  Syst.,  p.  50;  Hist.  pi.  li,  a,  fig.  5;  pi. 

1.  a,  figs.  4,  5, 1822. 
Helix  wardiaha  L^a,  Trans.  Amer.  Phil.  Soc'^Vo).  VI,  p.  67,  pi.  xxiii, 

fig.  82, 1839. 
Gastrodonta  ligera  stonei  Pilsbry,  The  Nautilus,  Vol.  Ill,  p.  46, 1889. 

(Variety.) 

Shell:  Umbilicated,  orbicular,  convex;  epidermis  shining, 
straw-colored  or  yellowish-horn  color,  deep  yellow  on  the  base 
of  the  last  whorl,  the  color  frequently  running  high  up  toward 
the  suture;  whorls  seven,  covered  with  closely  crowded,  trans- 
verse striae,  which  disappear  on  the  base  of  the  shell;  umbil- 
icus small,  rounded  and  deep,  appearing  to  extend  clear  to 
the  apex  of  the  shell;  umbilical  region  impressed;  sutures 
impressed;  aperture  rounded,  semilunate,  the  base  and  side  of 
the  last. whorl  being  covered  by  a  thick,  white  deposit  of  tes- 
taceous matter,  greatly  thickening  that  portion  of  the  shell; 


Fig.  41. 
Animal  of  Gastrodonta  ligera  Say.    (Binney,  fig.  68.) 

peristome  thin,  acute;  spire  elevated,  exhibiting  nearly  all  the 
whorls  in  a  lateral  view. 

Gr.  diam.,  12.00;  lesser,  11.00;  height,'9.50;  umbil.  diam.,  1.00  mill.    (8460.) 
8.75;       "        8.00;      "        6.50;       "  "       0.75     "       (8461.) 


i(        (( 


Animal  (Fig.  41):  With  a  long  and  narrow  foot,  acutely 
pointed  behind;  color  slaty-black  on  the  upper  surface,  lighter 
on  the  base  and  posterior  extremity,  grayish  on  the  collar; 
eye-peduncles  tapering,  slender,  rather  long,  eyes  placed  as 
usual;  other  characters  as  described  for  the  genus. 

Jaw:  Not  examined.  Said  by  Binney  to  be  "strongly 
arcuate,  ends  rounded;  anterior  surface  striated;  concave  mar- 
gin with  a  well-developed  median  projection  " 

Radula  formula:  V  +  S^+il  + V  + V  (38—1—38);  centrals 
tricuspid,  the  central  cusp  long,  the  side  cusps  short;  lateral 
teeth  similar,  but  bicuspid,  the  inner  cusp  the  longest;  mar- 
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ginal  teeth  aculeate.     The  teeth  are  similar  in  type  to  those  of 
the  ZonitidfE. 

Genitalia:  Genital  bladder  "small,  oval,  on  a  long,  deli- 
cate duct,  from  about  the  middle  of  the  length  of  which  there 
is  aconnt^ctingduct  to  the  middle  of  the  penis  sac  and  a  second 
duct  to  the  apex  of  the  dart  sac."  Penis  long,  large  near  the 
vagina,  "tapering  above,  and  furnished  beiow  its  apex  with  an 
accessory,  short,  delicate,  cylindrical  gland,  terminating  in  a 
small  pyriform  bulb.  The  dart  is  long,  delicate,  strictly  arrow- 
shaped  with  pointed,  enlarged  head  and  much  thickened  at 
the  posterior  termination.  The  penis  sac  is  stout,  short,  re- 
ceiving at  its  apex  the  vas  deferens,  on  the  commencement  of 
which  the  retractor  muscle  is  inserted."* 

Distribution:  Ontario,  Canada,  to  Michigan,  south  to  In- 
dian Territory,  Louisiana,  Virginia  and  Tennessee,     (Pilsbry.) 

Geological  distribution:  Pleistocene  of  the  Mississippi  Val- 
ley; Loess. 

Habitat:  Found  rather  sparingly  in  moist  situations  near 
bodies  of  water  of  greater  or  lesser  size.  Prefers  the  under 
side  of  old  logs  and  the  depths  of  dead  brush  heaps. 

Remarks:     Easily  recognized  by  its  globose  form,  some- 
what elevated  spire  and  deeply  impressed  base.     It  is  not  a 
common  species,  and,  so  far  as  known,  is  confined  to  the  south- 
ern region,  about  the  chain  of  Jakes. 
74.    QastrodontA  demlssa  Binney,  pL  xxviii,  fig.  6. 

Helix  demissa  B(NNEV,  Bost.  Journ.  Nai.  Hist.,  Vol.  IV,  p.  361,  pi. 
xvi,fig.  16,  1843. 

Gastrodonta  demissa  britUii  PiLSBRV,  The  Nautilus,  Vol.  XI,  p.  132, 
1898.    (Variel)-.) 

Shell:  Umbilicated,  depressed,  convex;  epidermis  as  in 
ligera;  whorls  six,  covered  with  coarse,  closely  crowded,  trans- 
verse stri.'E,  disappearing  on  the  base;  umbilicus  small,  round, 
deep;  umbilical  region  impressed;  suture  impressed;  aperture 
transverse,  oblique,  the  base  of  the  last  whorl  with  a  deposit  as 
in  ligera;  peristome  thin,  acute;  spire  very  much  depressed,  so 
that  all  the  whorls  cannot  be  seen  when  viewed  laterally;  base 
of  shell  flat,  smooth;  last  whorl  but  little  expanded  toward 
the  aperture. 

Greater  diameter,  8,50;  lesser,  7. 2J;  height,  4,IX>;  umbilicus  diameter, 
0.50  mill.     (84511.) 

Animal:     Not  differing  in  general  form  from  ligera ;  color 

•\V.  G.  liiiiney,  Man.  .^m.  Lmul  Shi^lls,  p.  iu. 
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dirty  white,  blackish  or  bluish  on  head,  tentacles  and  eye- 
peduncles;  pedal  grooves  and  mucus  pore  as  in  ligera. 

Jaw:    Similar  to  that  of  ligera. 

Radula  formula:  S^  +  V+i+V  +  ¥  (45  —  1-45);  charac- 
ters of  the  teeth  not  differing  essentially  from  those  of  ligera. 

Genitalia:  Differing  from  ligera  in  having  a  second  acces- 
sory pyriform  gland  to  the  dart  sac.     (Binney.) 

Distribution:  Western  Pennsylvania  to  Georgia,  west  to 
Arkansas  and  eastern  Texas.     (Pilsbry.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:    Same  as  that  of  ligera. 

Remarks:  Distinguished  from  ligera  by  its  smaller  size, 
more  depressed  spire  and  transverse  aperture.  This  is  not  a 
common  species  and  seems  to  be  confined  to  the  southern 
region,  as  no  specimens  have  thus  far  been  collected  in  any 
other  part  of  the  territory. 

FAMILY  LIMACIDiE. 

"Shell  rudimentary,  a  calcareous  plate,  not  spiral,  concealed 
under  the  mantle,  and  covering  the  respiratory  cavity.  Foot 
with  or  without  mucus  pore;  jaw  oxygnathous,  arcuated,  with- 
out ribs,  with  a  rostriform  projection  on  the  inferior  margin; 
lingual  plate  with  a  tricuspidate  central  tooth,  the  middle  cusp 
long  and  narrow,  laterals  bi-  or  tricuspidate,  marginals  narrow, 
sharp,  uni-  or  bicuspidate."     (Tryon.)* 

Genus  LIMAX  Linne,  1758. 

"Animal  attached  its  whole  length  to  the  foot,  subcylin- 
drical,  tapering  behind,  bluntly  truncate  anteriorly;  tentacles 
simple;  mantle  small,  anterior,  enclosing  a  shelly  plate;  no 
caudal  mucus  pore;  a  distinct  locomotive  disk;  external  anal 
and  respiratory  orifices  at  the  right  posterior  margin  of  the 
mantle;  orifice  of  combined  generative  organs  behind  and  be- 
low the  right  peduncle." 

"Shell-plate  testaceous,  thin,  flat,  longer  than  wide,  with 
concentric  striae  of  increase,  internal." 

"Jaw  smooth  with  median  projection.  Lingual  membrane 
long  and  narrow;  central  teeth  tricuspid,  laterals  bicuspid,  mar- 
ginals aculeate,  often  bifid.  Considerable  variation  is  found  in 
the  dentition  of  the  genus;  the  centrals  and  laterals  are  some- 
times unicuspid."    (Tryon.)* 

♦Struct,  and  Syst.  Conclt,  Vol.  Ill,  p.  78. 
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Genitalia    (Fig,    41):     Testicle   round    or   oval,   partially   ! 
oncealed   by  the  liver,  brown  in   color  and  apparently  com- 


Genilalia  of  Limax  maximus  Linne.  (After  Scharff.)  ag,  albumin- 
iparous  gland;  hg,  ovoteslis;  hd,  hermaphrodite  duct  (epididymis);  n,  pros- 
late  gland;  OS,  uterine  portion  of  hermaphrodite  duct;  sp,  vas  deferens; 
rm,  retractor  muscle;  ov,  oviduct;  p,  penis;  rec,  receplaculum  seminis, 

posed  of  rounded  acini  (lobulaled  '\x\  flavus)\  epididymis  an 
undulating  tube  leading  from  the  testicle  to  the  inner  side  of 
the  junction  of  the  ovary  with  the  prostate  gland,  and  opening 
into  a  groove  in  the  oviduct,  which  is  continuous  at  its  inferior 
extremity  with  the  vas  deferens;  prostate  gland  whitish,  stri- 
ated in  appearance,  occupying  the  inner  side  of  the  whole 
length  of  the  oviduct;  vas  deferens  comparatively  short,  pass- 
ing from  the  prostate  gland  to  the  penis,  in  some  forms  {max- 
imus,fiavus,  etc.)  joining  the  latter  at  its  summit,  and  in  others 
{agrestis SlTkS  campestris)  at  its  base;  penis  generally  long,  cylin- 
droid  and  irregular,  lying  at  the  right  anterior  part  of  the  vis- 
ceral cavity,  and  joining  at  its  termination  a  short  cloaca;  a  re- 
tractor muscle  is  inserted  into  its  summit,  which  arises  from 
the  muscular  investment  of  the  visceral  cavity,  posterior  to  the 
position  of  the  pulmonary  cavity;  in  some  species   the  penis 
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is  elongate-conical  (agrestis)  and  in  others  spiral  (campestris)\ 
ovary  large,  white,  semi-elliptic,  more  or  less  curved  and  lobu- 
lated,  placed  at  the  summit  of  the  oviduct,  which  is  a  long, 
wide,  soft,  white,  tortuous,  sacculated  tube,  passing  from  the 
ovary  to  the  vagina;  generative  bladder  generally  large,  pointed 
and  oval,  opening  by  a  short,  wide  duct  into  the  vagina;  in 
agrestis  it  is  large,  elongated,  oval,  and  opens  by  a  short  duct 
into  the  angle  formed  by  the  junction  of  the  vagina  with  the 
male  portion  of  the  generative  apparatus;  in  campestris  it  is  a 
small  oval  sac,  with  a  longer,  narrow  duct,  opening  into  the 
tube  leading  from  the  penis  to  the  cloaca.*  The  character  of 
the  generative  apparatus  differs  considerably  in  the  various 
species,  and  will  be  treated  under  each. 
Distribution:     World-wide. 

KEY  TO  SPECIES  OF  LIMAX  AND  AGRIOLIMAX. 

A.  Slug  large. 

a.    Tubercles  inconspicuous;  color  arranged  on  body  in 

longitudinal  stripes,  dots  or  dashes,  black maximus 

b.    Tubercles  large  and  conspicuous,  body  with  oblong- 
oval,  uncolored  spots .flavus 

B.  Slug  small. 

a.    Body  of  various   shades  of  amber,  or  blackish,  with- 
out spots  or  color  markings campestris 

75.    Umax  maximus  Linn^,  pi.  xxviii,  figs.  3,  8. 

Limax  maximus  Linne,  Syst.  Nat.,  1758. 

Limax  antiquorum  Ferussac,  Podr.  20;  Hist.,  p.  68,  pi.  iv,  pi.  viii,  A, 
fig.  1, 1819. 

( Vulgaris  Moq.,  cellarius  D*Argentville,  maculatus  Picard.) 

Shell:  Elongately  quadrate,  thin,  silvery  white  in  color, 
convex  lines  of  growth  rather  coarse.  Length,  13.00  mill.; 
width,  7.00  mill.  (9316.)  The  shell  is  only  a  rudiment  and  pro- 
tects the  lungs  (Fig.  3). 

Animal:  With  an  elongated  body,  with  a  strong  dorsal 
carina  terminating  the  posterior  end  and  covered  with  longi- 
tudinal, elongated  tubercles  of  large  size;  color  ashy  or  light 
brown,  with  several  uninterrupted  black  stripes  extending  from 
the  mantle  to  the  posterior  end,  and  with  numerous  alternate 
rows  of  round  spots,  which  are  placed  longitudinally;  the  sides 
are  much  lighter  in  color  and  the  foot  and  under  parts  are 
dirty  white;  mantle  large,  oval,  with  the  tubercles  arranged 
concentrically,  color  light  brown  with  irregular  blotches  of 
black  scattered  over  the  surface;  respiratory  orifice  very  large, 

♦W.  G.  Binney,  Man.  Anier.  Land  Shells,  p.  236. 
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situated  on  the  right  side  near  the  posterior  end  of  the  mantle;  I 
locomotive  disk  narrow;  tentaclesshort,  blackish,  blunt,  placed  I 
very  near  the  lower  surface;  eye-peduncles  long,  tapering,  | 
rather  stout,  the  eyes  placed  on  prominences  at  the  tip,  eyes  I 
blackish;  animal  exuding  mucus  from  its  entire  surface  (Fig.&)..j 
LenEtb.  167.00;  width,  19.C0;  height,  13.00  mill.  (lOOfll.)  Animal  fully  e«-  ^ 
tended.  i 

Jaiv:  Long,  arched,  narrow,  ends  attenuated  and  rounded;  J 
cutting  edge  with  a  strong  median  projection,  and  a  central  1 
vertical  carina  or  ridge;  striated  longitudinally  and  vertically  I 
(Fig.43.  J)-  J 

RadulaioxmMW.  y+v  +  V+i+V+V+V  (7S-'-7S):-| 
central  tooth  with  a  subquadrate  base  of  attachment,  with  the  1 


lower,  outer  corners  attenuated;  reflected  portion  large,  longer 
than  wide,  the  cutting  point  about  half  the  length  of  the  reflec- 
tion, and  trifid;  lateral  teeth  17  in  number,  similar  to  central 
tooth;  marginals  of  the  aculeate  type,  the  first  forty-five  being 
bifid  and  the  last  thirteen  of  the  pure  aculeate  form  (Fig.  43). 
Genituliii :  "With  a  strongly  lobulated  ovary;  penis  sac 
long,  cylindrical,  tapering  to  its  apex,  where  it  receives  the  re- 
tractor muscle  and  the  vas  deferens;  genital  bladder  small,  on 
a  short  duct." 
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"The  egfgs  are  globular,  transparent,  over  two'^  hundred  in 
number,  laid  in  a  compact  mass."* 

Distribtition:  Europe,  Asia  Minor,  Corsica,  Sicily,  Sardinia, 
Azores,  Madeira,  New  Zealand  and  United  States.  (Intro- 
duced.) 

Habitat:  '  Found  principally  in  greenhouses  under  boards 
and  along  the  sides  of  the  drains.  In  Rochester.  N.  Y.,  the 
species  is  found  plentifully  under  board  sidewalks  and  in  cel- 
lars, in  any  part  of  the  city.  In  Europe  it  is  solitary  in  habit 
and  is  found  chiefly  in  the  woods,  under  fallen  trees  and  stones 
and  near  the  seashore.f 

Remarks:  The  present  species  is  the  largest  of  the  genus 
and  is  a  voracious  eater.  Its  food  consists  principally  of  fungi, 
or,  if  living  in  a  cellar,  of  meat  and  vegetables.  It  is  said  to 
rarely  eat  green  plants  (vide  Scharff).  Instances  are  known 
of  its  committing  cannibalism,  especially  when, very  hungry  and 
when  several  specimens  are  together.  The  writer  has  several 
times  noted  a  peculiarity  in  the  mucus  of  this  slug,  viz.,  that 
it  is  sticky  and  will  entangle  the  legs  of  flies  or  other  insects 
which  alight  upon  the  animal,  and  will  act  in  the  same  manner 
as  fly-paper.  Several  flies  have  been  noted  in  this  predicament. 
This  species,  as  well  as  others  of  the  genus,  is  principally  noc- 
turnal in  habit.  Like  Vitrea  drapamaldi  it  has  been  introduced 
from  Europe.  It  has  not  been  detected,  as  yet,  outside  of  the 
greenhouses,  where,  however,  it  may  be  found  in  considerable 
numbers. 

76.     Umax  flavus  Linn^,  pi.  xxviii,  fig.  27. 

Limax  flavus  Linne,  Syst.  Nat.,  ed.  X,  Vol.  I,  p.  652,  1758.  (non  Miiller^ 

1774.) 
Limax  variegaius  Draparnaud,  Tab.  Moll.,  p.  103  (1801). 

Shell:  Rudimentary,  oblong-oval,  thin,  concave  below, 
convex  above;  upper  surface  covered  with  a  delicate  periostra- 
cum.     The  plate  increases  in  thickness  with  age. 

Animal:  Brownish  or  yellowish-brown  in  color,  orna- 
mented by  numerous  oval  or  oblong  spots  without  color; 
mantle  rather  large,  oval,  rounded  before  and  behind,  spotted 
with  large  rounded  blotches,  and  marked  with  fine,  concen- 
trical  striae;  eye-peduncles  long,  slender,  tapering,  blue  in 
color  and  semi-transparent;  head  and  neck  of  same  color  as 
eye-peduncles;   tentacles  short,  white;  general  form  of  body 

♦Binney,  Man.  Amer.  Land  Shells,  p.  451. 

t  Scharff,  The  Slugs  of  Ireland,  Sci.  Trans.  Roy.  Dub.Soc,  Vol.  IV,  Series  II,  No.  10, 1891. 
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(when  extended)  elongate  cylindrical,  with  a  short,  prominent 
keel;  dorsal  portion  of  body  covered  with  numerous  long,  nar- 
row, well-marked  tubercles;  foot  long  and  narrow,  yellowish 
white  in  color;  sides  of  body  without  spots.  The  spots  some- 
times extend  down  the  center  of  the  back, 

Length,  86,00;  width,  10.00  mill.,  exlendeci.  (Hai.5.) 
yaw:  Strongly  arched.  horn-co!ored,  anterior  surface 
with  a  strong  carina;  ends  square  or  only  slightly  rounded; 
concave  margin  smooth,  with  a  well-marked  median  projection; 
anterior  surface  strongly  striate  vertically,  and  faintly  striate 
longitudinally  (Pig.  44). 


Jaw  of  LiMAx  t 


{Atler  Binney.) 


teeth         fl 
t  that         \ 


Jiadulaioramla.:    V+V+i+V+V  (60-i-Co);  the 
are  in  all  essential  respects  like  those  of  nuiximus,  except 
'  the  cutting  points  are  longer.    There  are  about  lOO  rows  of 
teeth. 

Genitalia:  "The  testicle,  composed  of  a  globular  mass  of 
aciniform  cceca,  is  not  imbedded  in  one  of  the  lobes  of  the 
liver.  The  penis  sac  is  long,  stout,  cylindrical,  receiving  the 
vas  deferens  and  the  retractor  muscle  at  its  apex.  The  genital 
bladder  is  small,  elongated-ovate,  with  pointed  apex  and  short 
duct."     (W.  G.  Binney.) 

Distribution:  Same  as  maximus,  with  the  addition  of  Bale- 
aric Islands,  Brazil  and  Australia. 

Habitat:     Similar  to  maximtis.  but  not  so  common. 

Remarks:  This  species  is  at  once  distinguished  from /«<;j-- 
imus  by  the  absence  of  color  spots  and  by  the  larger  size  of  the 
tubercles.  It  is  an  introduced  sjiecies  and  is  fast  spreading 
over  the  United  States.     Its  iiabits  are  like  those  of  maximiis. 

Gknus   AORIOLIMAX    Milrch. 
"Animal  keeled  only  posteriorly.      M/nitle  concentrically 
Striated,  the  center  of  stri;u  being  somewhat  to  the  right  of 
the  median  line.     There  are  no  bands,  and  if  .spots  are  present 
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they  are  irregularly  scattered  over  the  body.  Pulmonary  open- 
ing behind  middle  of  mantle,  and  genital  pore  near  tentacles. 
The  intestine  has  four  convolutions,  and  there  is  a  solid  internal 
shell;  no^caudal  gland/'* 

Genitalia:  Differing  from  Limax  in  having  the  vas  def- 
erens join  the  penis  at  its  base,  and  iii  the  shape  of  the  penis 
and  the  genital  bladder. 

77.    Agriolimax  campestrls  Binney,  pi.  xxviii,  fig.  18. 

Limax  campestris  Binney,  Proc.  Bost.  Soc.  N.  H.,  p.  62, 1841. 

Limax  occidentalis  J. G.Cooper,  Proc. Phil.  Acad.,  p.  146,  pi.  iii,  fig.  C, 

1872. 
Limax  ?non(anus  Ingersoll,  Bui.  U.  S.  Geol.  and  Geogr.  Surv.  of 

Terr.,  No.  2,  Second  Ser.,  p.  152, 1875. 
Li?nax  castancus  Ingersoll,  1.  c,  ed.  2,  p.  396, 1876. 
Limax  ingersoUi  W.  G.  Binney,  Proc.  Phil.  Acad.,  1875. 
Limax  campestris^  form  intermedius  Cockerell,  The  Nautilus,  Vol. 

III.p.  100, 1890. 
Limax  campestris,  form  tristis  Cockerell,  1.  c,  p.  100,  1890. 
Limax  hyPerboreus  Westerlund,  Sibiricn  Land  och  SStvatten  Mol- 

lusker,  p.  21. 


Fig.  45. 
Jaw  and  radula  of  Agriolimax  campestris  Binney.    (Original.) 

Shell:     Rudimentary,  very  small  and  fragile. 

A?nmal:  With  a  long  and  narrow  body,  terminating  pos- 
teriorly in  a  short  carina  and  covered  dorsally  with  large,  elon- 
gated tubercles;  color  blackish,  without  spots,  lighter  on  head 
and  eye-peduncles;  foot  whitish,  long  and  narrow;  mantle  not 
prominent,  oval,  ornamented  with  fine,  concentric  lines;  eye- 
peduncles  not  long,  cylindrical,  the   black   eyes  at  their  tips; 

♦Scharff,  Slugs  of  Ireland,  p.  525. 
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respiratory  orifice  situated  on  the  right  side  of  the  body,  near, 
the  posterior  margin  of  the  mantle;  exudes  mucus  as  in  L,, 
ntaximui. 

Length. 25,00:  width.  3.00;  height.  2.60 mill.  (930S)  extended. 

yaw:  Arched;  ends  pointed;  median  projection  sharp  andj 
anterior  border  generally  serrated;  anterior  surface  striate  (FigrJ 
45.  J)- 

Radula  io(mv\A:  Y+V  +  ¥  +  i+¥+V+V  (36-1-36)? 
central  tooth  longer  than  wide,  the  lower  corners  of  the  base 
of  attachment  attenuated,  tricuspid,  the  central  cusp  long  and 
spear-shaped,  the  side  cusps  small,  alt  provided  with  strong 
cutting  points;  lateral  teeth  (thirteen  perfect)  similar  to  the  cen- 
tral tooth,  but  bicuspid,  or  with  only  a  faint  indication  of  the 
inner  cusp,  the  central  or  inner  cusp  the  largest,  and  alt  with  cut- 
ting points;  marginals  aculeate,  the  first  twelve  bifid  and  the 
balance  thorn  shaped  (  Fig.  45). 

Dhtribulion:  Northern  and  Central  parts  of  the  United, 
States,  Canada.  Alaska  and  Siberia ;  Santa  Fe,  New  Mexico.* 

Habitat:  Under  stones  and  rotting  logs  or  old  boards,. 
either  in  the  woods  or  in  pastures.  It  is  found  in  the  green- 
houses about  the  tanks  of  water. 

Remarks:  This  is  our  most  common  and  only  native 
Li  max.  It  apptais  to  bu  distributed  over  the  entire  area  under 
consideration.  It  is  noted  particularly  for  its  habit  of  suspend- 
ing itself  by  a  thread  of  mucus  from  some  object.  In  the 
woods  at  Bowmanville  this  species  is  very  common,  but  two 
specimens  are  seldom  found  together,  although  every  chip  and 
piece  of  wood  in  the  vicinity  may  support  an  individual. 
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FAMILY  PHILOMYCID^. 

Animal  limaciform.  Mantle  coveringwhole  body;  jaw  with 
or  without  ribs,  and  median  projection  to  cutting  edge;  lingual 
membrane  of  Helicidrt;  no  shell.     (W.  G.  Binney.)t 

Ge.sus  PMILOMYCUS  Fcrussac,  1821. 

PhUomycm  Feklssac,  Tab.  Sysi.,  p.  15,  1M2I. 

TebeniwphoTus  BiWKV,  Bosl.Journ.  Nat.  Hisl.,  \  ol.  1\',  p.  171,1842. 

"Animal  limaciform.     Body  somewhat  flaHened,  terminal- 
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ing  obtusely  or  in  a  somewhat  truncated  form,  obtuse  ante- 
riorly. Back  convex,  more  flat  when  fully  extended.  Integ- 
uments with  irregular  vermiform  glands,  anastomosing  with 
each  other  and  having  a  general  longitudinal  direction.  Man- 
tle covering  the  whole  body.  Foot  expanded  at  its  margin, 
and  visible  beyond  the  sides  of  the  mantle;  no  locomotive 
disk.  Respiratory  orifice  near  the  head,  some  way  to  the  rear 
of  the  right  eye-peduncle.  Anal  orifice  contiguous  to  and  a 
little  above  and  in  advance  of  the  pulmonary  orifice.  Orifice 
of  organs  of  generation  behind  and  below  the  right  eye-pe- 
duncle. Without  terminal  mucus  pore.  No  external  or  internal 
shell."  (W.  G.  Binney.)*  Jaw  arched,  ends  blunt,  median  pro- 
jection strong,  anterior  surface  with  a  carina  and  either  ribbed 
or  striate.  Lingual  membrane  (see  below).  Pedal  grooves 
present. 

78.    Philomycus  carolinensls  Bosc,  pi.  xxx,  fig.  1. 

Litnax  carolincnsis  Bosc,  Vers  de  Buffon  de  Deterville,  p.  80,  pi. 

iii,  fig.  1. 
Limax  togata  Gould,  Invert,  of  Mass.,  p.  3,  1841. 
Limax  marmoratus  DeKay,  N.  Y.  Moll.,  p.  31  (no  desc).  1839. 

Shell:     None. 

Animal:  With  a  long,  rounded  or  flattened  body,  trun- 
cated anteriorly  and  obtusely  pointed,  and  somewhat  flattened 
posteriorly;  mantle  covering  the  entire  body  except  a  small 
rim  on  the  edge  of  the  foot;  color  whitish,  spotted  and  clouded 
with  blackish  spots  which  form  three  scarcely  distinguishable 
longitudinal  bands,  one  in  the  center  and  one  on  either  side; 
the  spots  are  irregular  and  anastomose  with  each  other  in  va- 
rious places  along  the  bands;  the  lower  margin  of  the  mantle 
is  yellowish  and  the  foot  is  yellowish-white;  mouth  encircled 
by  a  row  of  papilhe;  eye-peduncles  not  long,  stout,  blackish, 
eyes  situated  on  the  upper  part  of  the  bulb-shaped  enlarge- 
ment at  their  extremity;  tentacles  short,  stout,  whitish,  more  or 
less  conical;  the  cuticle  is  beset  with  numerous  vermiform 
glands  which  anastomose  more  or  less  with  each  other,  and 
extend  in  a  longitudinal  direction.  When  the  animal  is  in  lo- 
comotion these  glands  contract  and  a  thin,  watery  mucus  is 
exuded,  giving  the  surface  a  glistening,  undulatory  appearance, 
which  is  peculiar  to  this  species.  The  foot  is  not  very  broad 
and  extends  a  trifle  beyond  the  mantle  posteriorly.     Genera- 

♦Man.  Amer,  Land  Shells,  p.  239. 
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live  orifice  on  the  right  side,  behir 
cle.     Other  orifices  as  described  i 

Length,  59.00;  width.  10.00  mill. 

yaw:    ArcVied,  ends   biunt  or  slightly  i 
edge   with   a   rounded   median    projectic 
covered  with  both  transverse  and  vertical  I 
very  thick  (Fig.  46.  J). 

Raduta  formula:  V  +  V  +  l+V+V  (0-'-S6);  central  1 
tooth  with  a  very  long  and  narrow  base  of  attachment,  some-  | 
what  widening  at  the  lower  extremity  and  with  parallel  lines  j 


and  below  the  eye-peduo' 
n  the  genus. 


oundcd;  cutting  j 
anterior  surface  I 
he  jaw  is:] 


th. 


Radula  of  Phii.omvcus  carolinens 
tooth;  1,  first  lateral;  12,  twelfih  later 
iwenty-ftfth  marginal:  IJ5,  thirty-fifth  m. 


of  reinforcement  on  the  lower  portion;  reflection  about  one- 
fourth  to  one-third  the  length  of  the  base  of  attachment,  with 
a  short,  stout  cusp  which  bears  a  blunt  cutting  point;  lateral 
teeth  of  same  type,  but  asymmetrical,  the  reflection  and  cut- 
ting point  longer,  and  the  superior  border  with  a  peculiar  tri- 
lobed  form;  the  outer  laterals  have  a  single  small,  rather  sharp 
outer  cusp;  marginal  teeth  a  modification  of  the  laterals,  the 


"A 
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cutting  points  of  the  cusps  being  very  broad  and  oblique,  and 
bearing  one  or  two  small  outer  side  cusps.  (Fig.  46).  There 
are  about  115  rows  of  teeth. 

Genitalia:  *'The  testicle  lies  upon  the  right  side,  partly 
concealed  by  the  liver;  it  is  round  and  lobulated.  The  epididy- 
mis is  tortuous.  The  vas  deferens  is  very  long,  tortuous,  and 
muscular.  It  joins  the  penis  sac  at  its  summit,  and  has  the 
retractor  muscle  inserted  into  the  length  of  the  penis  above 
the  latter.  The  penis  sac  is  irregularly  cylindrical,  bent  at  its 
summit.  The  ovary  is  exceedingly  lobulated.  The  oviduct  is 
tortuous,  wide,  and  very  much  sacculated.  The  prostate  gland 
is  longer  than  in  Limax  or  Arion,  The  generative  bladder  is 
large,  globular,  or  nearly  so.  Its  duct  is  rather  less  than  half 
the  length  of  the  oviduct.  At  its  junction  with  the  neck  of  the 
latter  an  oval  muscular  organ  exists,  the  dart  sac.  Within  the 
latter,  at  the  bottom,  is  a  hemispherical  papilla,  upon  the  sum- 
mit of  which  is  placed  a  white,  calcarate  dart.  At  the  junction 
of  the  vagina,  common  to  the  neck  of  the  oviduct,  duct  of  the 
generative  bladder,  and  Sart  sac,  with  the  penis,  there  are  two 
short  retractor  muscles  inserted.  The  cloaca  is  narrow  and 
cylindrical,  and  has  surrounding  two-thirds  of  its  middle  a 
thick,  glandular  organ.  Interiorly  the  penis  sac,  cloaca,  etc., 
have  a  longitudinal  rugose  surface."     (W.  G.  Binney.)* 

Distribution:  "Canada  to  Florida,  west  to  Iowa  and  Texas." 
(Pilsbry.) 

Geological  distribution:     Unknown. 

Habitat:  Under  the  bark  of  decaying  trees,  in  forests  of 
more  or  less  density.     Solitary  in  habit. 

Remarks:  This  species  is  quite  variable  in  coloration, 
some  having  the  spots  regularly  arranged  in  rows,  others 
clouded,  and  still  others  blackish,  grayish,  or  whitish,  with 
spots,  dots  or  lines  of  color.  Unlike  Limax  this  species  has  no 
slit  from  the  respiratory  opening  to  the  edge  of  the  mantle, 
but  has  a  furrow  or  canal  of  considerable  depth.  It  ascends 
trees  to  a  height  of  over  fifty  feet,  and  is  most  frequently  found 
under  bark  which  has  become  "started."  So  far  as  known  it  is 
restricted  entirely  to  the  northern  region,  and  has  only  been 
found  at  Bowmanville. 

FAMILY  ENDODONTID.^. 
Shell:     Ribbed  or  striated,  patuloid,  umbilicated;  aperture 


*Man.  Amer.  Land  Shells,  p.  244. 
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simple,  or  armed  with  folds  or  denticles;  color  horn,  with  vari- 
ous KJgzag,  reddish  flames. 

Animul:     With  a  well-developed  caudal  mucus  gland  and  , 
supra-pedal  furrows.     Genitalia  lacking  accessory  appendages. 
Jaw  ribbed   or   striated.     Centra!    tooth    quadrate,  with   side 
cusps  and  distinct  cutting  points;  lateral  teeth  similar;  mar- 


ginal teeth   low,  wide,  crowded,  with  one  or 
outer  cusp  never  elevated  on  middle  cusp." 


:  cusps,  "the 


"u 


Subtamlly  Endodontlns. 

soldered  into  one  piece."     (Pilsbry.) 


I8fi*. 

r  from  flat- 


Genl's  PVRAMIDULA  Fitzinger,  I833. 

pyramid II la  Fitzinger,  Syst,  Vereeicb,  1833. 

Diiaa  Fitzinger,  Syst.  Verieich,  1833. 

Patiila  Held.  IbIs,  ISW. 

AnguUpira  MoBSE.Joum.  I'ort.  Soc,  Vol.  I,  p.  II,  iig.  V- 
"Shell:  Openly  umbilicated,  varying  in  contoi 
tened  and  disk-like  to  conoidal.  Generally  opaque,  often  rib- 
striate.  Unicolored,  spirally  banded  or  flammulate.  Whorls 
subcylindrical  or  keeled,  the  apex  generally  smooth.  Aperture 
rounded-lunate;  lip  simple  and  thin." 

"Animal:  Having  the  soU  undividid;  lateral  margin  of  thi 
foot  zvith  a  distinct  border  boiimied  by  a  <;roove,  the  grooves  meet- 
ing above  the  tail.  No  caudal  mucus  pore.  Eye-peduncles 
long  and  slender.  Genital  system  lacking  accessory  organs; 
vas  deferens  and  retractor  muscle  inserted  near  or  at  the  apex 
of  the  penis;  duct  of  the  spermatheca  very  long;  hermaphro- 
dite duct  very  long,  but  shortened  by  its  extreme  convolution. 
Jaw  arcuate,  its  component  laminse  generally  compactly  sol- 
dered, and  indicated  only  by  fine  stri.x  which  diverge  slightly 
from  the  middle.  Radula  (1)  having  only  the  mcsocones  de- 
veloped upon  central  or  inner  lateral  teeth,  or  (2)  having  the 
centrals  tricuspid,  laterals  bicuspid  lacking  the  ectocones.  mar- 
ginal teeth  similar  but  with  short  basal-plates;  this  being  the 
usual  form.  In  some  species  the  marginal  teeth  are  multicus- 
pid by  the  splitting  of  their  ectocones."     ( Pilsbry .)+ 


Shell  large. 
a.     Subylobose,  periphei 


rediiish  bands  . .    ..,...,..,,.  •oliliii 
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b.    Depressed,  periphery  slightly  carinated,  striae  rib-like, 
whorls  marked  by  reddish  flames  placed;iongiludin- 

ally alternata 

B.    Shell  small. 

a.  Aperture  devoid  of  teeth,  spire  slightly  convex striatella 

b.  Aperture  with  from  one  to  three  teeth,  spire  flat  .* lineata 

% 

Subgenus  PATULA  Held,  1837. 

''Shell:  Rather  large  and  solid,  with  convex  spire  and 
open  umbilicus;  whorls  rounded  or  carinated  at  the  periphery. 
Surface  striate,  ribbed-striate  or  spirally  ribbed,  obliquely 
flamed,  unicolored  or  spirally  banded;  lip  thin,  simple." 

''Animal:  Having  a  large  foot,  its  length  greater  than  the 
diameter  of  the  shell,  the  tail  rounded;  sole  without  any  traces 


Fig.  47. 

Genitalia  of  Pyramidula.    (Pilsbry,  Guide  to  Helices,  pi.  xi,  figs.  20, 
21.)     A,   P.  ALTERNATA  Say.     B,  P.  STRIATELLA  Anthony. 

of  longitudinal  divisions;  the  foot  margins  having  a  wide  bor- 
der above,  bounded  by  a  distinct  groove,  the  grooves  meeting 
overthe  tail.  Eye-peduncles  long  and  slender,  tentacles  minute. 
Mantle  edge  thick.  Genitalia  system  (Fig.  47)  simple,  lacking 
accessory  organs.  Penis  receiving  vas  deferens  and  retractor 
muscle  at  its  summit.  Spermatheca  bulbous,  its  duct  very 
long.  Ovisperm  duct  very  much  convoluted,  the  ovo-testis 
consisting  of  small  groups  of  large  club-shaped  follicles.    Eye- 
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peduncles  retracted  between  the  branches  of  the  genitalia." 
(Pilsbry.) 

For  jaw  and  radula  see  the  following  species; 
79.    Pyramrdula  alternaU  Say,  pi.  xxviii,  Hgs.  19,  21.  22  23,  24. 
/fe/ix  a/ternata  Sav,  Nich.  Encycl.,  pi.  i,  fig.  2,  1817-1819. 
Helix seabra  Lamarck.  An.  sans.  Vert.,  Vol.  VI,  pi.  2,  p.  88. 
Helix  mordax  Shult,  Bern.  Mitt.,  p.  195. 1853.    (Variety.) 
Hilix  strongyhdes  Pfeiffer.  Proc,  Zool.  Soc,  p.  53.  1854. 
Helix  infecttt  Parrevss.  MS.,  Pfeiffer.  Mai.  D15n.,  p.  86,  1857. 
Htlix  dubia  Skeppard,  Trans.  Lit.  Hist.  Soc.  Quebec,  Vol.  I,  p.  194. 
Helix  fergusani  Bland,  Ann.  N.  V.  Lye,  Vol.  VII,  p.  421.  1862.     (Va- 

riely.) 
Helix  aitemata  vax.costata  LEWIS,  Amer.  Journ.  Conch.,  Vol.  VI.  p. 

188. 1871.    (Variety.) 
Helix  allernala  alba  Tryon. 
Pyyamidula  alUrnala  carinata  f  ilsbky.  Proc.  Pbil.  Acad.,  p.  400. 1890. 

(Variety). 
Pyramiduin  allemala  rarinotatit  PiLsnRY,  The  Nautilus,  Vol.  XIII,  p. 

J14,190(J.    (Variety.) 
Fyramidula  allernala  knoxensis  Pilsbry,  The  Nautilus,  Vol.  X\',  p. 

6,  1901.  (Variety.) 
Shell:  Depressed,  rather  thin,  widely  umbillcated;  sur- 
face dull,  covered  with  strong,  oblique,  rib-like  stria;;  color  yel- 
lowish horn  with  numerous  reddish  flames  which  extend  ob- 
liquely from  suture  to  suture,  sometimes  broken  but  generally 
entire;  on  the  base  of  the  shell  the  flames  are  inteimpted  so 
that  a  light  yellowish  or  horn-colored  band  is  formed,  although 
in  some  specimens  this  is  not  developed;  periphery  slightly  or 
heavily  carinated;  sutures  very  deeply  impressed;  apex  of  shell 
smooth;  whorls  five  and  one-half,  gradually  increasing,  rather 
flat;  spire  elevated  or  depressed;  aperture  obliquely  rounded, 
showing  the  color  of  the  outer  surface  through  the  shell;  peris- 
tome simple,  sharp,  terminations  connected  by  a  thin  callus; 
columella  subreflected;  base  rounded;  umbilicus  large,  wide 
and  deep,  showing  all  the  volutions  to  the  apex. 
Greater  diam.,  22.00;  lesser,  Ifl.W;  height,  15.00;  umbilicus  diam.,  6.00  mill. 
■■        21.00;      "        19.00;       "         14.00:         "  "        «.00     " 

'■        21.00;       ■'        18.00;       ■■         Vl.m;         ■■  ■■        5.50    " 

20.00;      ■'        17.00;       ■'         12.00;  "  "         5.00    " 

20.00;      '■        Hi,-"iO;       '■         10,00;  "  "        5.50     '■ 

(All  measurements  from  set  10142,  showing  variation  in  heiphl  of  spire.) 
Animal:     With  a  long  and   narrow  body;  color  of  back, 
brown,  of  rest  of  upper  surface  brownish,  with  a  tinge  of  or- 
ange, collar  saffron-colored;    eye-peduncles  and   head   slaty, 
with  the  black  eyes  at  the  extremity  of  the  former;  tentacles 
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short,  cylindrical;  foot  grayish  white  in  color,  truncate  before, 
bluntly  rounded  and  flattened  behind;  a  lateral  groove  runs 
from  the  head  to  the  posterior  part,  just  at  the  edge  of  the  foot, 
and  meets  in  an  acute  angle  behind;  respiratory  orifice  on  right 
side,  just  beneath  the  peristome  of  the  shell  and  near  its  junc- 
tion with  the  body-whorl;  mantle  colored  like  shell.  Length 
of  foot  26.00  mill.,  width  6.00  mill. 

The  heart  is  situated  3  niill.  from  the  junction  of  the  per- 
istome with  the  body  wall,  and  the  pulsations  are  very  regu- 
lar. Fifteen  experiments  gave  the  following  number  of  pulsa- 
tions per  minute:  84,  82  (twelve  specimens),  61,  50.  The  last 
two  figures  were  taken  when  the  animal  was  contracted,  and 
the  heart-beats  much  slower.  ' 

Jaw:     Arched,  broad,  ends  broadly  rounded;  concave  mar- 


FiG.  48. 

Radula  of  Pyramidula  alternata  Say.  (From  nature,  after  Pils- 
bry,  Guide  to  Helices,  pi.  xi,  figs.  18,23.)  C,  central  tooth;  1,  first  lateral; 
11,  first  marginal;  27,  sixteenth  marginal;  J,  jaw. 

gin  not  very  much  crenulated,  with  a  rounded  median  projec- 
tion; anterior  surface  marked  by  vertical  striae  (Fig.  48,  J). 

Radula  formula:  V+V-+i+¥+¥  (34-1-34);  central 
tooth  with  a  subquadrate  base  of  attachment,  somewhat  ex- 
panded on  the  lower  outer  corners;  reflected  portion  with  one 
long  central  cusp  reaching  below  the  lower  edge  of  the  base 
of  attachment,  and  two  very  small  side  cusps  with  small  cut- 
ting points;  lateral  teeth  (ten  perfect)  longer  than  wide,  bicus- 
pid, the  inner  cusp  long  and  narrow  with  a  long,  narrow  cutting 
point,  and  the  outer  cusp  short  and  wide  with  a  short  cutting 
point;  marginals  variable,  at  first  like  the  laterals,  but  becoming 
wider  toward  the  margin  (twenty-seven)  and  with  one  long  inner 
cusp  and  a  short  outer  cusp.  The  cutting  point  is  generally 
one-third  the  length  of  the  cusp  (Fig.  48).  There  are  about  120 
rows  of  teeth. 
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Genitalia:    See  generic  description. 

Diitrihutton:  Eastern  and  Central  United  States,  and  Can- 
ada; west  to  Minnesota. 

Geological  distribution :  Pleistocene  of  the  Mississippi  Val- 
ley; Loess, 

Habitat:  Very  abundant  under  logs,  underbrush,  and  in 
crevices  or  under  loose  bark.  Sometimes  found  buried  in  the 
earth.  Dry  situations  are  not  favorable  to  it,- and  it  prefers 
(noist  localities  in  wooded  districts. 

Remarks:  This  is  our  most  abundant  species,  and,  unlike 
most  of  our  Helices,  is  gregarious,  being  generally  found  in 
colonies  of  from  twenty  to  a  hundred  or  more.  The  animal  is 
sluggish  in  its  movements,  but  is  not  at  all  shy,  allowing  itself 
to  be  picked  up  and  examined  without  withdrawing  into  its 
shell.  Its  locomotion  is  slow  and  careful.  The  species  is  very 
variable  in  the  height  of  its  spire,  some  specimens  having  an 
elevated,  convex  spire,  while  others  are  perfectly  flat.  This 
variation  is  in  a  groat  measure  due  to  the  habit  of  crowding  J 
itself  into  narrow  crevices,  which  causes  the  shell  to  assume  a 
flat-whorled  aspect.  The  convex  forms  are  generally  found 
in  wide,  open  crevices  or  under  logs,  while  the  flal-whorled 
forms  are  found  in  small,  narrow  crevices  or  under  loose  bark. 
The  albino  form  is  found  very  sparingly.  The  measurements 
and  figures  show  well  the  variation  in  the  spire.  The  striation 
of  the  species  varies  from  almost  smooth  (fergiisoni)  to  very 
coarsely  ribbed  (OTt>r(/^/.r).  It  is  fond  of  climbing  trees  and  is 
often  found  at  a  considerable  height  from  the  ground. 

Egg  laying  begins  about  the  first  week  in  June  and  the  an- 
imals are  then  in  their  best  condition.  From  twenty  to  eighty 
pure  white,  opaque  eggs  are  laid,  agglutinated  together  in  soft 
clay  (Fig.  2J).  About  thirty  days  are  required  for  them  to 
hatch,  and  about  the  middle  of  July  young  snails  are  found 
with  two  perfect  whorls.  The  eggs  measure  2.75  mill,  in  diam- 
eter and  when  dry  become  hard  and  brittle. 
80.     Pyramldula  soUtaHa  Saj,  pi.  .>:\i\,  fig.  1, 

Helix sontjrui  Sav,  Journ.  Phil.  Acad.,  Vol.  II,  p.  l.^T,  Wl\. 

Pyriimiifii/,!  occiiUntalis  \"0N  Marti;xs. 

Pyramiduhi  solilarut  limilaris  Dawson.  L.  and  K.  W.  Moll.  coll.  Sum- 
mers, \-6r.^,  \>rA,  pp.  ;!47-;).>j,  x^-.h. 

Patula  solilaiia  albm.t  W.  G.  Binnkv. 

Shell :  Depressed-globose,  rather  solid,  diajihanous,  deeply 
and  widely  umbilicated;  surface  slightly  shining,  covered  with 
coarse,  crowded,  oblitiue  stri.e;  color  dark  horn,  with  two  re- 


A 
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volving  brownish  bands,  one  just  above  and  one  just  below  the 
periphery,  the  latter  being  gracefully  rounded  and  never  cari- 
nate;  sutures  impressed;  apex  of  shell  smooth,  without  stris, 
which  begin  to  appear  on  thesecond  whorl;  whorls  six.  rounded, 
regularly  increasing;  spireelevatcd,  convex;  aperture  rounded, 
somewhat  lunate,  white  and  pearlyinside,  with  the  two  revolv- 
ing bands  showing  distinctly;  peristome  sharp,  simple,  the 
terminations  connected  by  a  thin  callus;  columella  somewhat 
dilated,  subreflected;  base  rounded;  umbilicus  round,  deep, 
showing  the  volutions  very  plainly  to  the  apex. 

I;  lesser, 28.00;  height, 20.00;  umbilicus  diam., 5.50  mill.  (Tn6.) 
22.00;        ■'      19.00:  "  "         5.50    "     (7718,) 

31.00;      ■■       15.50;         '■  "        5.00    "  (12393.) 

Animal:     Not  examined  (Fig,  49),  but  similar  in  form  to 
alterttata. 


26.00; 
23.00; 


Fig.  49. 
Animal  of  Pyramidula  solitaria  Say.    (After  Binney.) 

Jaw:  "Long,  low,  slightly  arcuate,  ends  but  little  attenu- 
ated, anterior  surface  striate,  but  without  ribs;  a  median  pro- 
jection to  the  cutting  margin." 

Radida:  "The  lingual  membrane  has  25-1-25  teeth,  with 
14  perfect  laterals.  The  transition  to  marginals  is  very  grad- 
ual." (Binney,  Man.,  p.  255.)  The  teeth  are  similar  to  those 
of  altertiata. 

Genitalia:  "The  penis  sack  is  short,  stout,  receiving  near 
its  apex  thi  retractor  muscle, above  which  it  rapidly  decreases 
in  size,  and  at  its  apex  receives  the  vas  deferens ;  the  last  named 
organ  is  very  peculiar  in  being  greatly  convoluted  before  enter- 
ing the  penis  sac;  the  genital  bladder  is  small,  globular,  on  a 
long  duct,  which  becomes  swollen  at  the  lower  end;  the  epididy- 
mis is  convoluted  in  its  entire  course."* 

DistnbiUion:  Mississippi  and  Ohio  Valleys;  Northern 
Idaho;  Eastern  Oregon,  etc.  (Piisbry);  Washington  (Hemp- 
hill). 

Geological  distribution :     Pleistocene;  Loess. 
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Habitat:  The  specimens  in  this  region  have  been  found 
in  rather  low,  damp  or  marshy  ground. 

Remarks:     This  species  is  at  once  known  by  its  semi-glo- 
bose form  and  its  two  brown  bands.     It  is  a  rare  shell  in  thisj 
area  and  the  writer  has  been  unable  to  obtain  living  specimen; 
for  studj'.     The  only  localities  at  present  known  are  near  Berry 
Lake,  at  May  wood  and  at  Joliet.     The  species  is  said  to  have  a  ■  i 
strong  fetid  odor. 

Subgenus  QONYODISCUS  Fitzinger.  1833. 
"Shell:  Rather  smalt,  depressed,  with  low  but  convex 
spire  and  open  umbilicus.  Apical  1^4  whorls  smooth,  the  rest 
obliquely  rib-striate,  rather  tubular,  rounded  or  keeled  at  the 
periphery,  unicolored  or  flamed  with  reddish.  Aperture  wide- 
lunate,  the  lip  simple." 

"Animal:  Long  and  narrow,  the  foot  white,  head  and  back 
dusky  blue.  Sole  equal  in  length  to  the  diameter  of  the  shell, 
undivided  (having  a  central  longitudinal  sulcus  when  entering 
the  shell  or  in  alcohol):  margins  of  foot  having  a  wide  border, 
bounded  by  a  distinct  groove,  the  grooves  meeting  above  the 
tail.  Upper  surface  coarsely  granulated.  Eye-peduncles  lony 
and  slender,  from  one-third  to  one-half  as  long  as  the  foot. 
Genital  sy»tem  lacking  al!  accessory  organs.  The  penis  short, 
having  the  retractor  and  the  vas  deferens  inserted  at  its  apex. 
Spermatheca  small,  situated  upon  a  very  long  simple  duct, 
which  enters  the  vagina  very  low.  At  the  base  of  the  albu- 
men gland  there  is  a  rather  large  talon.  The  albumen  gland  is 
small  and  adherent  to  the  lower  part  of  the  hermaphrodite 
duct;  the  latter  being  large  and  very  much  convoluted."  (Pils- 
bry.)* 

For  radula  and  jaw  see  following  species. 
81.    Pyramidula  striatella  Anihony.  pi.  xxviii.  fig.  18. 

Heiix  striatella  Anthony.   Bost,  Journ.  Nal.  Hist.,  Vol.  Ill,  p.  278,  pi. 

iii,fig.2.  1840. 
Hdix  ruJerala  AliASiS,  Silliman's  Journ..  1st  Ser.,  40,408,  mil  Stcder. 
Htlix    cronkhitci  N'ewcomd,  Proc.  Cal.  Acad.  Nal.  Sci.,   Vol.  Ill,  p. 

lyO.  18GJ.    (\-arieiy.) 
I'yiamiduhi  !lruil,-lhi  aUski/lc'im   Pli.sjiry.  The  Nautilus,  Vol.  XI,  p. 

141.  18!l8.     (\'ariety);  "\"ol.  XII,  p.  86,  lK!fS. 
Pynnni.lula  striah-lhi  alba  Walkkr.  Terr.  Moll..  Mich.,  p.  22,  18'J9. 
Shell:     Fla  ttened,  thin,  widely  umbilicated;  surface  covered 
with  crowded,  oblifjue  ribs,  which  arc  large  and  distinct,  and 
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are  as  much  developed  on  the  base  as  on  the  upper  surface; 
color  uniform  dark  horn,  paler  in  some  specimens;  periphery 
rounded;  sutures  very  deeply  impressed;  apex  large,  smooth, 
without  striae;  whorls  four,  regularly  increasing,  the  last  in- 
flated; spire  a  little  elevated  and  convex;  aperture  nearly  cir- 
cular; peristome  sharp,  simple,  the  terminations  approaching 
each  other  but  not  connected  by  a  callus;  columella  rounded; 
umbilicus  widely  open,  spreading,  exhibiting  all  the  volutions 
to  the  apex;  base  slightly  rounded. 

Gr.  diam.,  5.75;  lesser,  5.00;  height,  2.50;  umbilicus  diam.,  1.50  mill.  (10229.) 
5.50;        "      5.00;        "       2.75;         "  "       2.00    "     (10228.) 

5.00;        "      4.50;        "      2.50;         "  "       1.50    "     (10227.) 

Animal:  With  a  rather  short  foot,  truncated  before  and 
rounded  behind,  the  margins  having  the  same  wide  border  and 
groove  as  in  the  other  species  of  the  genus;  tentacles  short, 
thick,  blunt;  eye-peduncles  long,  cylindrical,  not  much  taper- 
ing, the  eyes  on  large  swellings  at  their  tips;  color  blackish  or 
dusky  bluish  above,  dirty  white  beneath,  including  all  of  the 
foot.  Heart  situated  as  in  Zonitoides  arboreus,  the  pulsations 
regular,  numbering  eighty-seven  to  ninety  beats  per  minute. 
Length  of  foot  5.00,  width  i.oo  mill.     (Shell  5.75  mill,  diameter.) 

Jaw:  Arched,  with  a  small  median  projection;  anterior 
surface  striated;  ends  bluntly  rounded. 

Radulaiovm\x\di:  V+l+i+f+¥(20— i  — 20);  central  tooth 
with  a  base  of  attachment  a  little  longer  than  wide,  not  much 
expanded  at  the  outer  lower  corners;  reflection  tricuspid,  the 
central  cusp  long  and  narrow,  the  side  cusps  very  short  and 
thick;  lateral  teeth  similar  to  central  but  bicuspid,  the  inner 
cusp  long  and  narrow,  reaching  below  the  base  of  attachment 
and  the  outer  cusp  very  short;  marginals  variable  in  form,  all 
bicuspid,  the  inner  cusp  long  and  pointed  and  the  outer  cusp 
short,  the  base  of  attachment  becoming  very  broad.  All  cusps 
have  well-developed  cutting  points.  There  are  about  100 
rows  of  teeth. 

The  radula  and  jaw  do  not  differ  materially  from  those  of 
alternata  (Fig.  48),  excepting  that  the  bases  of  attachment  are 
more  square  and  not  so  much  produced  as  in  altermita. 

Ge7iitalia :     See  generic  description. 

Distribution:  "Ontario  to  Winnipeg,  Manitoba,  Montana 
and  Vancouver  Islands,  south  to  New  Mexico  and  Arizona. 
Kern  River  Region,  California.  (Pilsbry.)  Northern  China, 
Kamchatka  and  Alaska.     (Randolph.) 


TriE   CHICAGO   ACADEMV  OF  SCIEHCKS. 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  In  moist  localities,  under  fallen  logs  and  sticks, 
or  buried  In  the  earth  beneath  them.  Associated  with  Vitrea 
eUctrina,  Zonitoides  arbortus,  etc. 

Remarks:  A  very  distinct  little  species  which  is  at  once 
distingLished  by  its  strongly  ribbed  surface  and  very  wide  um- 
bilicus. The  animal  is  not  rapid  in  movement  but  is  slow  and 
hesitating,  seeming  to  calculate  every  motion.  It  is  a  widely 
distributed  species,  and  is  fully  as  common  as  the  Vitreas.  It 
is  frequently  mistaken  for  P.penpectiva  Say,  a  species  not  found 
in  this  territory,  which  is  a  much  larger  shell. 


Mantle  posterior,  thin,  s; 
bilicated;  aperture  with  seve 
within,  on  the  inner  surfaci 
simple.* 


HELICODISCUS  Morse.  1864. 
pie;  shell  discoidal, 


dely  um- 

pairs  of  tubercles  at  intervals 
if  the  outer   whorl;    peristome 


<\Vl 
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Fig.  60. 
Animal  of  Helicodiscus  lineatus  Say.    (After  Binney.) 

82.     Helicodiscus  llneatus  Say,  pi.  xxviii,  Rg.  25. 

Htlix  /incatd  Sav.  Jourti.  Phil.  Acad.,  Vol.  1,  p.  18,  1817. 

Planorhk pantIMm  Sav  (?)  I'roc.  Phil.  Acad.,  Vol.  II,  p.  164,  1821. 
Shell:  Small,  Hat,  discoidal,  widely  umbilicated;  surface 
roughened  by  numerous  equidistant,  parallel,  raised  lines  re- 
volving about  the  whorls,  the  spaces  between  the  lines  show- 
ing fine,  wavy  lines  of  growth;  color  greenish  horn;  periph- 
ery broadly  rounded;  sutures  deeply  impressed  or  channeled; 
apex  large,  without  revolving  lines;  whorls  four  and  one-half, 
rounded,  discoidal,  the  last  not  at  all  expanded;  spire  flat, 
showing  all  the  whorls  distinctly;  aperture  in  the  same  plane 
as  the  whorls,  narrow,  semihniate.  the  outer  li]>  bearing  several 
(one  to  three)  pairs  of  very  small,  conical  teeth,  and  situated 
from  the  region  of  the  peristome  to  the  inner  part  of  the  last 
whort;  peristome  simple,  thin,  acute,  the  terminations  con- 
nected by  a  thin  callus;  umbilicus  forming  a  concave  depres- 
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sion,  and  exhibiting  all  the  volutions  almost  as  clearly  as  on 

the  upper  surface,  and  showing  also  very  distinctly  the  oblique 

lines  of  growth. 

Gr.  diam.,  3.75;  lesser,  3.50;' height,  1.50;  umbil.  diam.,  1.75  mill.    (10929.) 
",      4.00;       *'       3.75;       "       1.50;      "  "       1.75     "       (10126.) 

Animal:  With  a  long  and  narrow  foot,  deeply  furrowed 
on  the  dorso-posterior  portion;  tentacles  short  and  thick;  eye- 
peduncles  not  long,  thick  and  club  like;  mantle  thin,  simple; 
color  whitish,  with  pure  white  patches  scattered  about  causing 
a  mottled  appearance.  Shell  placed  well  toward  the  posterior 
part  of  the  body,  and  carried  almost  flat  (Fig.  50). 


Fig.  51. 

Radula  of  Helicodiscus  lineatus  Say.  (From  nature,  after  Bin- 
ney.)  c,  central  tooth;  1,  first  lateral;  5,  fifth  lateral,  modified;  8,  11,  mar- 
ginal teeth. 

yaw:  Long  and  narrow,  ends  sharply  attenuated;  dorsal 
border  rounded,  smooth;  ventral  border  with  a  large,  rounded, 
median  projection;  anterior  surface  striate,  the  striae  con- 
verging toward  the  median  projection  (Fig.  51,  J).  Professor 
Pilsbry  (Guide  to  Helices,  PI.  xv.  Fig.  i)  figures  a  jaw  with 
rounded  ends  and  very  arcuate.  The  specimens  examined  by 
myself  seemed  to  be  more  like  Morse's  figure,  although  there 
was  some  variation. 

7?^^^^/^  formula:  |+|  +  i+|+^+|+^  +  ^  +  j  (12- I  -  12); 
central  tooth  with  a  base  of  attachment  longer  than  wide,  the 
lower  outer  corners  produced  into  small,  narrow  projections; 
reflection  narrow,  tricuspid,  the  central  cusp  longer  than  the 
two  side  cusps;  lateral  teeth  with  a  wide  base  of  attachment, 
almost  square  in  fact,    the    lower    right   outer    corner  with  a 


small,  narrow  projection;  reflection  tricuspid,  the  central  cusp 
very  long,  rather  wide,  and  reaching  to  the  border  of  the  base 
of  attachment;  side  cusps  short  and  wide;  the  fifth  tooth  is  a 
modified  lateral,  with  a  much  shortenijd  central  cusp;  marginal 
teeth  wider  than  long,  reflection  with  three  cusps,  the  inner 
cusp  being  longer  than  the  outer  and  bifid;  the  outer  cusps  arc 
small  and  narrow;  Ihe  eleventh  and  twelfth  marginals  have 
three  outer  cusps  instead  of  two;  alt  the  cusps  have  rounded, 
well  developed  cutting  points  (Fig.  ji)  There  are  over  75 
rows  of  teeth. 

Distribution:  "Ontario  and  Quebec  to  Florida,  west  to  Rio 
Chania  and  White  Oaks,  New  Mexico  (Pilsbry).  Manitoba 
(Hanham). 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  In  damp  situations,  under  loose  bark,  in  rotting 
wood,  and  under  sticks,  stones  and  leaves.  Associated  with 
Pyramidula  stnatella,  Zonitoides  arboreus,  etc. 

Remarks:  A  small  species,  at  once  distinguished  by  its 
flat  whorls  and  armed  aperture.  The  teeth  within  the  aperture 
arc  placed  as  follows:  one  pair  near  the  aperture;  a  second 
pair  is  placed  within  the  aperture,  a  third  or  half  a  whorl  from 
the  opening,  and  a  third  pair(when  present)  still  farther  within 
the  aperture.  Kach  pair  is  placed  one  above  the  other,  the 
superior  tooth  being  at  or  a  trifle  above  the  periphery,  and 
the  inferior  between  that  point  and  the  base  of  the  aperture. 
When  the  animal  is  in  motion  the  shell  is  carried  almost  flat, 
the  eye-peduncles  and  tentacles  pointing  upward  at  an  angle 
of  8;  degrees.  The  anterior  part  of  the  animal  is  much  in 
advance  of  the  shell,  the  latter  being  placed  almost  on  the 
posterior  extremity.  This  species  is  fully  as  abundant  as  the 
last,  and  is  almost  always  found  associated  with  it.  It  is  one 
of  the  neatest  of  the  smaller  Helices. 

Subfamily  Punctlnte. 

"Jaw  composed  of  sixteen  to  twenty-four  separate  pieces." 
(Pilsbry.) 

Genus  PUNCTUM   Morse,  [864. 

Shell:  Small,  discoida!,  aperture  subcircular,  peristome 
thin.  Jaw  composed  of  numerous  separate  plates,  which  partly 
overlapeach  other.      Radula  with  a  unicuspid  central  tooth  and 
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bicuspid  lateral  teeth,  all  longer  than  wide.     "Genital  system 
lacking  all  accessory  appendages."     (Pilsbry.) 

Distribution:     "Holarctic  realm."    (Pilsbry.) 

83.    Punctum  pygmsum  Drap.,  pi.  xxviii,  fig.  20. 

Helix  Pyf^mcBum  Drap.,  Tab.  Moll.,  p.  114,  pi.  viii,  figs.  8-10,  1801. 
Helix  minutissima  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  IX,  p.  17;  Proc, 
Vol.11,  p.  82,  1841. 

Shell:  Subglobose,  rather  strong,  umbilicated;  surface 
dull  or  shining,  marked  by  numerous  strong,  rounded,  ele- 
vated striae  and  very  fine  spiral  lines,  which  are  stronger  on  the 
base  than  elsewhere;  color  reddish  or  brownish;  periphery 
rounded;  sutures  very  deeply  impressed,  especially  between 
the  last  two  whorls;  whorls  four,  convex,  regularly  and  gradu- 
ally increasing  in  size;  spire  elevated,  convex;  aperture  some- 
what oblique,  crescentic,  ample;  peristome  simple,  rather  solid ; 
columella  subreflected,  the  terminations  of  the  aperture  widely 
separated;  umbilicus  wide,  deep,  showing  all  the  volutions  to 
the  apex. 

Greater  diameter,  1.00;  height,  0.50  mill.    (11457.) 

Animal:     Not  observed. 
Genitalia:     Not  observed. 

Jaw:  '* Arcuate  or  horse-shoe  shaped,  composed  of  thir- 
teen   to    nineteen   separate   rhomboidal  plates,   more  or  less 


Fig.  52. 
Jaw  of  Punctum  PVGMiEUM  Drap.    (After  Binney.) 

overlapping,  the  outer  imbricating  over  the  inner  plates;  the 
median  two  or  three  plates  slightly  separated,  not  overlap- 
ping."    (Pilsbry.)*     (Fig.  52.) 

RadulaioivciwXdi'.  V  +  J^+V  (^3 — ^ — '3)j  central  tooth  with 
a  long  and  narrow  base  of  attachment,  the  lower  outer  corners 
somewhat  expanded,  but  the  lower  edge  straight  or  only 
slightly  concave;  reflection  tricuspid,  the  central  cusp  short, 
wide,  rather  sharp,  reaching  about  a  third  of  the  distance  from 
upper  to  lower  edge  of  basal  plate,  side  cusps  very  short  and 
wide,  rounded;  lateral  teeth  with  a  base  of  attachment  almost 
as  wide  as  long,  squarely  truncated  at  the  lower  edge;  reflec- 

♦Guide  to  Study  of  Helices,  p.  7. 
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tion  large,  bicuspid,  the  inner  cusp  wide  and   reaching  more 
than  half  way  to  the  lower  margin  of  the  base  of  attachments 
outer  cusp  short,  wide,  widely  separated  from  the  inner  cusp;^ 
the  outer  laterals  and  marginals  are  similar  to  the  first  lateral,-' 
excepting  that  the  inner  cusp  first  becomes  longer,  and  theaJ 
(on  the  extreme  marginals)  becomes  equal  in  size  with  theJ 
outer  cusp,  and  the  base  of  attachment  becomes   short   antfj 
wide.    This  description  is  from  the  form  known  as  minuliai-  ' 
mum.  ill  which  there  are  54  rows  of  teeth.     The  typical  pyg- 
«<?««(  has   114  rows   of  19-1-19   teeth   (Fig.  53)-     All  of   the 
teeth  are  more  or  less  separated. 

Distritmtion :    Circumpolar.     Northern  United  States  and 
Southern  Canada  south  to  Texas  and  west  to  California. 

Geological  dislributiojt :     Pleistocene. 

Habitat:     Found  rather  plentifully  under  chips  and  pieces  "i 
of  wood  on  the  edge  of  forests. 


Frg.  53. 
RaduU    of    PCNCTU.M    pvgmsum    Drap.     (Mi.fUTlSSiMUM    Lea.|     c, 
central  toolb;  I,  first  lateral;  8,  transition  tooth;  12,  marginal  looth. 

Remarks:  This  is  one  of  our  smallest  shells,  and  is  easily 
distinguished  from  all  others  by  its  subglobose  form  and  dis- 
coida!  whorls.  Thus  far  it  has  only  been  collected  in  the 
northern  and  western  regions,  but  it  will  probably  be  found, 
after  careful  search,  in  the  southern  region. 

Heterurethra. 

Superfamily  Elasmo^natha. 

Jaw  provided  with  a  superior,  quadrangular  plate. 
F.^MILV  SUCCINUU:. 

Shell:  Thin,  transparent;  aperture  very  large;  spire  very 
small  and  short. 

Animal:  Large,  scarcely  able  to  withdraw  into  its  shell; 
foot  very  broad:  cyc-peduncles  but  liltle  developed;  tentacles 
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very  small;  jaw  provided  with  an  accessory  plate;  lingual 
membrane  with  a  high,  narrow,  central  tooth,  tricuspid;  lat- 
erals of  same  size,  bi-  or  tricuspid;  margins  with  narrow  bases, 
multicuspid. 

Genus  SUCCINEA  Draparnaud,  1801. 

Shell:  Very  thin  and  fragile,  imperforate,  ovate;  aperture 
very  large,  occupying  the  greater  part  of  the  shell;  columella 
acute,  simple;  peristome  straight,  simple. 

Animal:     Elongated,  truncated  before,   pointed   beliind; 


Fig.  54. 
Animal  of  Succinea  ovalis  Say.    (Original.) 

mantle  protected  by  a  shell,  but  not  concealing  the  entire 
animal  as  in  Helix;  respiratory  and  anal  orifices  on  right  of 
mantle  edge,  just  beneath  the  peristome;  generative  orifice  be- 
hind right  eye-peduncle;  caudal  mucus  pore  absent;  locomo- 
tive disk  (?)  (Fig.  54). 

yaw:  Arched,  with  large,  quadrangular  accessory  plate; 
the  ends  (of  jaw)  acuminate  or  blunt;  cutting  edge  with  median 
projection,  frequently  broken  by  ends  of  ribs.  Lingual  mem- 
brane resembling  that  of  Patula.  The  middle  portion  of  the 
lower  edge  of  the  base  of  attachment  of  thc'central  tooth  is 
peculiarly  cut  away  and  thinned,  as  is  also  the  inner  lower 
lateral  angle  of  the  base  of  the  laterals  and  marginals.  The 
marginals  are  peculiarly  constructed  as  regards  the  cusps, 
there  being  two  small  outer  side  cusps,  each  bearing  cutting 
points;  the  reflection  is  quite  small  when  compared  to  the  size 
of  the  base  of  attachment. 

Genitalia:  Mr.  W.  G.  Binney  thus  describes  the  genitalia 
(of  5.  ovalis):  "The  testicle  is  not  separated  into  distinct  fas- 
ciculi by  the  parenchyma  of  the  liver,  as  in  Helix,  but  forms  a 
single  mass;  the  epididymis  is  very  much  convoluted,  and  ap- 
pears always  to  be  distended  with  spermatic  matter;  the  pros- 
tate gland  is  usually  short,  occupying  the  upper  half  only  of 
the  length  of  the  oviduct,  and  is  thick,  clavate,  and  more  or 
less  covered  by  pigmentum  nigrum  cells  upon  the  surface;  the 
penis  sac  is  long,  cylindroid,  curved  downward  at  its  upper 
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part,  and  is  joined  at  its  summit  by  the  vas  deferens;  the  J 
retractor  muscle  is  inserted  into  the  penis  sac  a  short  distance  i 
from  its  summit;  the  genital  bladder  is  large  and  globular;  its  I 
duct  is  nearly  as  long  as  the  oviduct,  and  is  narrow;  the  vagina  j 
is  moderately  long  and  muscular;  the  cloaca  is  short.* 
Distribution  :     Worl  d-wide. 

KEir  TO  SPECIES  OF   SUCCINEA. 

A.  spire  short,  aperture  occupying  the  greater  part  of  the  shell. 

a.  Aperture  wide,  oblique fva/it-'M 

b.  Apeiture  long,  narrow,  sEraighl rifiusai 

B.  Spire  lo&g,  aperture  occupying  a  litde  over  half  of  the  shell...  .avartf-i 
64.    Succlnea  avails  Say,  pi.  x^x,  figs.  22,  23. 

SucciHt-a  ovaiis  Say,  Journ.  Phil.  Acad.,  Vol.  I,  p.  15,  1817. 

Succinea  obliqua  Sav,  Long's  Expedition,  Vol.  II,  p.  260,  pi.  xv.  fig.  7, 

lti24. 
Siiccinta  iotteniana  Lea,  Proc,  Amer.  Phil.  Soc,  Vol.  II,  p,  32. 1841. 
(Variety.) 
Skeil:    Large  (for  the  genus),  thin,  fragile,  ovatcly-oblique, 
pellucid;  surface  shining,  marked  by  distinct  lines  of  growth, 
sometimes  raised  in  ridges;  color  yellowish  green  or  amber, 
sometimes  very  light,  at  others  very  dark;  whorls  three,  rapidly 
enlarging,  the  last  being  more  than  twice  the  length  of  the    i 
others   combined,  very  oblique   and    much   expanded;   spirfl  J 
short,  blunt;  sutures  well  impressed;  aperture  obliquely  ovate,  ' 
very  large,  occupying  more  than  two-thirds  of  the  entire  shell; 
columella  thin,  narrow,  its  margin  slightly  glazed  with  testa- 
ceous matter;  peristome  thin,  blunted,  the  terminations  con- 
nected by  a  thin  callus;  the  shell  is  covered  with  a  very  fine 
periostracum. 

Length,  22.00;  diam.,  12.50;  aper.  length.  15.50;  diam.,  0.50  mill.    (i(H6l.) 
22.00;      "       13.00:      "  "         Ifi.OO;    "  9.75   "         (10451.) 

20.00;      '■       12.00;       "  "  14.00;     "  tt.OO    "         (10449.) 

17.50;      '•       11.00;      "  -         12.50;    ■'  n.OO   "        (10442.) 

Animal:  With  a  wide  foot,  truncate  before,  rounded  be- 
hind; color  in  general  yellowish  or  saffron,  with  seven  distinct 
black  lines  on  the  anterior  part,  one  in  the  center  of  the  head, 
one  on  the  dorsal  surface  of  each  eye-peduncle,  one  on  each 
side  of  the  neck  and  one  on  each  side  of  the  foot;  the  mantle 
is  grayish  in  color;  tentacles  white,  small,  inconspicuous;  eye- 
peduncles  rather  short,  thick,  blunt,  the  eyes  placed  as  usual 
at   the  tips;  there  is  a  deep  furrow  on  each  side,  commencing 
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at  the  anterior  part  of  the  mantle  and  extending  downward 
and  forward  to  a  point  behind  the  tentacles;  sometimes  the 
central  stripe,  which  extends  from  the  mouth  over  the  head 
to  the  mantle,  is  quite  large  and  composed  of  small  black 
blotches.  Length  of  foot  13.00,  width  6.00  mill.  Heart  situ- 
ated midway  between  the  anterior  and  posterior  borders  of 
the  aperture,  to  the  left  of  the  columella,  pulsations  regular, 
sixty-nine  per  minute. 

Jaw:  With  the  usual  quadrate,  superior  appendage  com- 
mon to  the  genus;  cutting  portion  arched,  with  a  median  pro- 
jection to  cutting  edge;  anterior  surface  with  from  three  to 
seven  ribs  which  denticulate  both  margins  (Fig.  55,  J). 

Radula  formula:  V  +  V+i+V  +  V  (42  —  1—42);  central 
tooth  with  a  subquadrate  base  of  attachment,  the  lower  outer 


H  ee 


Fig.  55. 

Radula  of  Succinea  ovalis  Say.   (Original.)    c,  central  tooth;  1,  first 
lateral;  17,  35  marginal  teeth;  J,  jaw. 

corners  expanded  and  the  base  concave;  reflection  tricuspid, 
the  central  cusp  long  and  wide,  nearly  or  quite  reaching  the 
lower  margin  of  the  base  of  attachment,  the  side  cusps  very 
short;  lateral  teeth  similar  to  central,  longer  than  wide,  bicus- 
pid, the  inner  cusp  very  long  and  wide,  reaching  below  the 
lower  margin  of  the  base  of  attachment,  the  outer  cusp  very 
small;  the  third  outer  cusp  on  the  first  few  laterals  is  rudimen- 
tary; marginal  teethmodifiedlaterals,  wider  than  long, tricuspid, 
the  inner  cusp  long  and  wide,  acute,  and  the  two  outer  cusps 
short,  narrow  and  pointed.  All  of  the  cusps  are  provided  with 
well  marked  cutting  points  (Fig.  55). 

Genitalia:     See  generic  description. 

Distribution :  Eastern  and  Central  parts  of  Northern  United 
States,  west  to  Manitoba,  south  to  Arkansas  and  Georgia; 
Canada. 
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Ceotogkal  distribution:     Pleistocene;  Loess. 
Habitat:      Found  generally  in  moist  localities,  in  the  vicin- 
ity of  some  body  of  water,  crawling  on  the  grass  and  rushes 
along  the  margins.     Also  found  on  tree  trunks  to  a  consid- 
erable height,  at  some  distance  from  water.  J 
Ronarks:    This  is  a  species  at  once  distinguished  by  itaj 
large  size  and  peculiar  oblique  aperture.     It  is  a  very  common  4 
mqllusk  and  is  found  almost  everywhere.     At  Bowmanville  it 
has  been  seen  on  the  bark  of  elm  trees  over  five  feet  from  the 
ground,  where  there  was  little  or  no  moisture.     There  is  some 
variation  in  the  obliquity  of  the  aperture,  some  specimens  hav- 
ing the  aperture  long,  narrow  and  straight.     There  is  a  form 
found  at  Bowmanville  which  approaches  var.  totteniana   Lea, 
(pi.  XXX,'  fig.  21);  it  is  smaller,  of  a  greenish  tinge,  and   the 
aperture  is  more  oval  and  less  oblique;  the  animal  is  much   \ 
darker,  when  alive,  than  typical  ovalis.     The  radula  and  jaw    ' 
are  similar  to  those  of  ofalis.     During  the  summer  the  animal 
is  not  able  to  withdraw  completely  into  its  shell,  but  as  soon 
as|«inter  approaches,  the  animal  becomes  smaller  and  is  found 
in  hibernation,  withdrawn  so  far  within  the  shell  that  half  of  1 
the  last  whorl  is  empty.                                                                              fl 
The  species  is  universally  distributed  throughout  the  area^ 
~~^    Students  of  the  Mollusca  will  no  doubt  be  surprised  that 
ovalis  is  used  in  place  of  ohliijua.     The  writer  bL-lieves,  with  Mr, 
Bryant  Walker,  that  the  elder  Binney  had  no  authority  for 
using  obliqua  instead  of  ovalis  when  the  latter  species  has  seven 
years'  priority.     This  being  the  case,  the  writer  has  used  that 
name  instead  of  obliqua. 
8S.     Succlnea  retusa  Lea,  pi.  xxx.  Rg.  24. 

Suecinea  relusa  Lea,  Trans.  Amer.  Phil,  Soc  \ol,  \ ,  p,   117,  pi,  six, 

fig.  m,  1KS7. 
Succinta  ovalis  Goulo,   Invert.  Mass.,  p.  IW,  fig.  Vlh.  1841. 
Succiiua  forskeyi   Lea,    Proc,  Phil.  Acad.,  p.  109,  IHW,  Dbs.,  Vol,  XL 

p.  l;U,  pi.  xxiv.fig.  107, 
Smdiu-a  vilsoni  Lea,  1.  c„  Obs,  I.  c,  tig.  10.>, 
,S-;/,,vW.f  ,/,v,fwATHY(.\,  Amer.  Journ.  Cinch.,  Vol,   II.  p,  2;t7,  pi.  ii, 

fig.  2;l,  18(10,     (Variety,! 
Succin,a  ,;i/i,iiirte>isis  W.  W.  Calkins,  \"alley  Naturalist.  \'o\.  1 ,  No, 

2,  p.  1,  iiK,   St.  Louis,  Nov.,  1878, 
Siu-n"i!a/u:"-i,iius  Woi.F,  The  Nautilus,  Vol,  \  1,  p,  m,  iwy.  (\-anety,i 

Shell:  Very  ovate,  elongated,  thin,  pellucid;  surface  cov- 
ered with  very  minute  lines  of  j^rowth;  color  very  light  horn 
or  greenish-horn,  sometimes  tintjed  with  rose;   whorls  three. 
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very  rapidly  enlarging,  not  much  expanded,  the  last  whorl  over 
twice  the  size  of  the  others  combined;  spire  very  short,  acute- 
conic;  sutures  very  heavily  impressed;  aperture  long-ovate, 
narrow,  straight,  wider  below  than  above  the  center,  where  it 
rapidly  narrows  to  an  acute  point;  the  aperture  occupies  from 
two-thirds  to  three-fourths  the  length  of  the  entire  shell  and  is 
somewhat  patulous;  when  the  shell  is  viewed  from  below,  all 
the  volutions  may  be  seen  within  the  aperture;  peristome  thin, 
simple,  terminations  widely  separated;  columella  simple;  a 
view  from  the  side  shows  the  shell  to  be  more  or  less  cone- 
shaped. 

Length,  19.50;  width,  9.00;  aperture  length,  14.00;  wide,  7.00  mill.  (6891.) 
16.50;        "      8.00;        "  "        12.00;       "     6.50     "     (9699.) 

12.00;        "      6.50;        "  "  8.50;       "     5.00     "  (10124.) 

Animal:  Generally  whitish  or  amber  colored,  the  upper 
part  of  the  body  covered  with  minute  brownish  or  blackish 
dots  arranged  in  clusters;  there  is  a  black  line  on  the  upper 
part,  which  extends  from  the  ends  of  the  eye-peduncles,  along 
the  sides  of  the  neck  to  the  shell;  eye-peduncles  short,  thick, 
not  much  tapering,  the  eyes  situated  on  bulb-shaped  s\yellings 
at  the  tips;  tentacles  very  short,  conical;  foot  long  and  narrow, 
truncate  before  and  pointed  behind,  9.50  mill,  long,  and  2.C0 
mill,  wide;  the  head  is  distinct  and  separated  from  the  body  by 
a  neck;  respiratory  orifice  on  the  right  side  of  the  shell  near 
the  peristome,  about  a  fourth  of  the  distance  between  the  an- 
terior and  posterior  borders  of  the  latter.  Heart  situated  to 
the  left  of  the  aperture,  midway  between  upper  and  lower  mar- 
gins; pulsations  somewhat  irregular,  one  hundred  and  fifty  to 
one  hundred  and  fifty-five  per  minute. 

yaw:  Arched,  ends  blunt;  cutting  edge  with  a  central 
projection  and  three  smaller  swellings  on  each  side;  anterior 
surface  smooth.  The  usual  superior  appendage  is  present. 
A  specimen  examined  by  Morse  had  the  anterior  surface  cut 
up  into  several  vertical  furrows  which  modified  the  lower  mar- 
gin. Binney  found  a  jaw  with  smooth  anterior  surface  and 
strong  median  projection  (Fig.  56,  J). 

Radula  iorm\x\dL\  V+|  +  |+^  +  ![  +  i  +  V  (60- 1 -60);  cen- 
tral tooth  longer  than  wide,  the  lower  part  of  the  base  of 
attachment  produced  at  the  outer  corners,  reflected  portion 
tricuspid,  the  central  cusp  very  long  but  not  reaching  the 
lower  margin  of  the  base  of  attachment,  and  the  side  cusps 
small;  lateral  teeth  almost  as  wide  as  long,  similar  to  central. 
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bicuspid,  the  inner  cusp  very  large,  the  outer  cusp  very  small; 
there  are  9  pure  lateral  teeth,  followed  by  several  modified 
laterals  with  two  very  small  outer  cusps;  marginals  wider  than 
long,  five-cuspid,  the  inner  cusp  small,  the  next  large  and  the 
three  outer  cusps  small;  all  of  the  teeth  are  provided  with 
cutting  points.  The  number  of  rows  varies  from  70  to  80 (Fig. 
56).  Mr.  Binncy  found  60-1-60  teeth  and  Professor  Morse 
4D-1-40.     (Vide  Amer.  L.  S.,  p.  389.) 

Gevitalia:    Not  examined. 

Distribution:-  Northern  and  Middle  United  States  and 
Southern  Canada;  west  to  Manitoba  and  south  to  Georgia. 

Geological  distribution :     Pleistocene;  Loess, 

Habitat:  Found  about  marshy  regions,  on  the  stems  of 
water-plants  and  about  wet  stones  and  wood.  Frequently 
found  on  the  leaves  of  flags  (Iris)  and  on  lily  pads  (Nympkaa). 
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Fig.  56. 

\  Lea.     (Original.)    c,  central  toolb;    1 
ral;  40,  twenly-eighlh  marginal;  J,  jaw. 


Remnrks:  A  species  easily  distinguished  by  its  narrow, 
conic  shell  and  straight  aperture.  Mr.  Binney  says:  "It  de- 
posits its  eggs,  to  the  number  of  about  twenty,  enveloped  in  a 
mass  of  thin,  transparent  gelatine,  at  the  foot  of  aquatic  plants. 

These  gelatinous  masses  are  very  numerous in  the 

warm  days  of  June.  The  eggs  are  oval  and  transparent."  The 
writer  has  observed  these  egg-masses  about  the  middle  of 
June.  This  species,  like  others  of  the  genus,  is  infested  by  a 
parasite  [Leucochloridum  paradoxum)  which  sometimes  modifies 
the  eye-peduncles.  This  parasite  changes  into  Disioma  riiti.ros- 
tomum  in  birds.  Retina  is  universally  distributed  throughout 
the  area. 
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85a.    Succinea  retusa  maglster  Pilsbry. 

Succinea  retusa  var.  7nagister  Pilsbry,  The  Nautilus,  Vol.  XI,  p.  143, 

1898. 
Succinea  retusa  magister  Pilsbry,  The  Nautilus,  Vol.  XII,  p.  103,  1899. 

Shell:  Differing  from  retusa  in  being  generally  larger  and 
in  the  less  developed  spire  and  larger  aperture. 

Length,  19.00;  width,  9.50;  aperture  length,  14.00;  width,  7.00  mill. 

Animal:     Similar  to  type. 

Jaw  and  Radula:     As  in  retusa. 

Distribution:     Northern  Mississippi  Valley. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     Same  as  type. 

Remarks:    The  variety  does  not  seem  to  be  as  common  as 

the  type,  although  it  is  equally  as  widely  distributed. 

86,    Succinea  avara  Say,  pi.  xxx,  fig.  25.  ' 

Succinea  avara  Say,  Long's  Exped.,  Vol.  II,  p.  260,  pi.  xv,  fig.  6, 1822. 
Succinea  vermeta  Say,  New  Harm.  Diss.,  Vol.  II,  p.  230, 1829.  (Variety. 
Succinea  wardiana  Lea,  Proc.  Amer.  PhiL  Soc,  Vol.  II,  p.  31,  1841. 
Succinea  alba  Ckll,  The  Nautilus,  Vol.  VII,  p.  43,  1893.    (Albino.) 
Succinea  comfiacta  Ckll,  1.  c,  p.  44, 1893. 
Succinea  major  W.  G.  Binney,  1.  c,  p.  44, 1893.    (Variety.) 

Shell:     Elongate-ovate,  thin  and  fragile,  shining;  surface 

covered  with  minute  lines  of  growth  with  here  and  there  a  line 

raised  into  an  elevated  ridge,  which  are  more  pronounced  on 

the  last  whorl;  color  straw  to  greenish-horn,  sometimes  rosy; 

whorls  three,  rapidly  increasing,  rounded,  the  last  whorl  a  trifle 

more  than  half  the  length  of  the  whole  shell;  spire  rather  long, 

acutely  conic;    sutures  deeply   impressed;    aperture  roundly 

ovate,    last   whorl    not  much    expanded,  straight   or  slightly 

oblique;    peristome   sharp,  simple;    columella  simple,  almost 

straight;  when  young,  the  shell  is  frequently  slightly  hirsute. 

Length,  11.75;  diam.,  7.00;  aperture  length,  7.00;  diam.,  4.50  mill.  (8462).) 
11.00;       "      6.00;  "  "        6.50;       "      4.00    **     (10439.) 

Animal:  Dirty  white  or  yellowish-white  in  color,  darker 
on  head,  neck  and  eye-peduncles;  head  distinct;  eye-peduncles 
blunt,  conical,  of  medium  length,  eyes  black,  situated  as  usual; 
foot  long  and  narrow,  somewhat  flesh-colored,  S.oo  mill,  long 
and  1.50  mill.  wide.  In  some  specimens  the  body  is  almost 
transparent.  The  heart  is  situated  one-sixteenth  of  an  inch 
from  the  middle  of  the  columella,  to  the  left,  and  the  pulsations 
number  one  hundred  and  thirty  and  are  quite  regular. 

yaw:  Very  strongly  arched,  the  ends  much  attenuated 
and  bent  downwards;  convex  margin  with  two  strong  swellings 
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situated  centrally;  concave  margin  with  a  strong  median  pro- 
jection; anterior  surface  smooth  (Fig.  57,  j). 

j?,;<;'«/(7  formula;  g+j  +  a  +  i+f  +  ^+f  (21  - 1 -21);  central  j 
tooth  as  usual,  the  central  cusp   not  being  as  long  as  in  the  ' 
other  species  mentioned;  laterals  eight  in  number,  the  outer  ' 
side  cusp  being  longer  than  usual;  marginals  similar  to  those 
of  retHsa.  excepting  that  in  the  first  five  the  inner  cusp  is  not 
bifid  and  there  are  but  two  outer  side  cusps;  all  of  the  cusps 
are  very  long  and  bear  sharp  cutting  points  (Fig,  57). 

Genitalia:     Not  examined. 

Distribution:    "Canada   to    Georgia,    west   to    Minnesota, 
Montana,  Utah,  Texas  and  California."     (Pilsbry.) 

Geological  distribution :     Pleistocene;  Loess. 


^    ^Pfc 


/  Fig.  57. 

Radula  of  SfCciNEA  avaha  Say.  ( jav 
c,  central  tooth;  1,  8,  lateral  teeth;  it,  first  ii 
marginal;  j,  jaw. 

Habitat:  Found  plentifully  under  wet  boards  and  logs 
and  at  the  roots  of  vegetation  situated  in  moist  or  wet  locali- 
ties. The  vegetation  beneath  old  wooden  bridges  is  always  a 
good  locality  for  this  species. 

Remarks:  /ii'i/^^/ isdistingui.shed  from  the  previous  species 
by  its  long  spire  and  nearly  round  aperture  The  movements 
of  this  species  are  always  slow  and  deliberate,  and  it  lacks  the 
energetic  motions  of  its  relatives,  vvalis  and  rfliisa.  The  sutures 
are  sometimes  verydcep  and  somewhat  channeled.  The  species 
is  not  very  common,  except  in  a  very  few  localities,  but  is  found 
sparingly  everywhere. 
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Orthurethra. 

Ureter  passing  directly  forward  from  the  kidney  toward 
the  anterior  of  the  lung.    (Pilsbry.) 

FAMILY  PUPID/E. 

Shell:  Usually  small,  multispiral,  generally  elongated; 
aperture  frequently  contracted  by  internal  teeth. 

Animal:  Tentacles  small  or  wanting;  foot  very  short,  ob- 
tuse or  pointed  behind;  jaw  smooth  or  finely  striated,  fre- 
quently strengthened  by  the  addition  of  a  superior,  arched 
plate,  giving  it  the  appearance  of  a  double  jaw;  dentition  re- 
sembling Helix;  central  and  lateral  teeth  of  same  form  and 
size  (generally),  tricuspid;  marginals  quadrate,  low,  wide,  den- 
ticulated. 

Genus  STROBILOPS  Pilsbry. 

Strobilops  Pilsbry,  Proc.  Phil.  Acad.,  p.  403, 1892. 

Strobila  Morse,  Journ.  Portl.  Soc.Vol.  I,  p.  26,  figs.  64-67,  pi.  ii,  fig.  12> 

a,  b;   pi.  viii,  fig.  68,   1864.    (Non  Strobiia  Sars,  1833;  Strobilus 

Anton,  1839.) 

Shell:  Strongly  striated,  depressed-conic,  umbilicated; 
aperture  lunate;  peristome  reflected;  parietal  wall  armed  with 
several  lamellae  which  are  provided  with  sharp,  spiny  projec- 
tions at  regular  intervals. 

A?iinial:     Similar  to  that  of  Pyramidula. 

jfaiv:     Long  and  narrow,  arched,  ribbed. 

Radiila:    With  numerous  teeth  similar  to  those  of  Pupa, 

Distributiofi :     North  America  and  some  of  the  West  Indies. 

87.    Strobilops  labyrinthica  Say,  pi.  xxx,  fig.  14. 

Ile/ix  labyrinthica  Say,  Journ.  Phil.  Acad.,  Vol.  I,  p.  124,  1817. 
Strobila  morsel  Dall,  Proc.  U.  S.  Nat.  Mus.,  p.  263,  1885.    (Variety.) 
Strobila  strebeli  Pfeiffer,  Malak.  Bliitt.,  Vol.  VIII,  pi.  i,  Figs.  5  8. 
Variety.)  , 

Shell:  Small,  depressed-conic,  umbilicated;  surface  cov- 
ered with  numerous  heavy,  oblique  ribs,  which  are  much  finer 
on  the  base  than  on  the  upper  surface;  the  apex  is  smooth; 
color  brownish  horn;  whorls  six.  rounded,  regularly  increasing 
in  size,  the  last  somewhat  globose;  sutures  well  impressed; 
spire  globose-conic  or  depressed;  aperture  lunate,  a  trifle  ob- 
lique; on  the  parietal  wall  there  are  three  revolving  ribs,  two 
of  which  nearly  or  quite  reach  the  aperture  while  the  third 
lies  between  these  and  is  more  deeply  seated;  these  ribs  are 
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provided  with  swellings  at  regular  intervals,  which  support  a  - 
number  of  sharp  spines  pointing  toward  the  aperture;  on  the 
columella  there  is  also  a  smooth,  heavy,  revolving  rib;  on 
the  base  of  the  shell,  placed  far  within  the  aperture,  are  two 
smooth,  heavy  lamella?  which  extend  only  about  a  third  of  a 
volution;  the  parietal  lamella  are  more  or  less  granular 
texture;  peristome  narrowly  reflected,  slighty  thickened,  the  i 
terminations  widely  separated;  umbilicus  narrow,  open  {Figa. 
58.  59)- 


Fig.  58. 
Strobilops  labvrinthica  Say 

showing  parietal  lamells.  iBinnev' 
Fig.  282.) 


Fig.  59. 
Strobilops  labvrinthica  Say. 
Parietnl  lamells  enlarged.   (Binney, 
Fig.  SKt.) 


Greater  diameter,  2.15:  lesser,  2.00;  beighi,  1.50  mLll.    (119IM.) 

2.15;        ■■     2.00;       "        1,60   •■       (11994.) 

Animal:     Very  small;  foot  rather  short,  narrow,  rounded 

beforehand  behind;  color  white  on  the  foot  and  sides  of  body 

and  jet  black  on  head,  neck  and  eye-peduncles;  the  head  is 

rather  broad  and  the  eye-peduncles  are  short,  very  thick  and 


I 


bulbous  at  their  end,  where  the 
are  very  short  and  thick. 

JdU':     Long  and  narrow, 


!yes  are  situated;  the  tentacles 
omcwhat  arched,  ends  blunt; 
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surface  with  about  thirteen  heavy  ribs,  which  denticulate  both 
margins  (Fig.  6o,  J). 

Radula  formula:  ^J^+f+i+f+yJis^  (13-1- '3);  the  cen- 
tral tooth  has  a  rather  wide  base  of  attachment,  attenuated  at 
the  lower  outer  corners  and  excavated  on  the  lower  border; 
the  reflection  is  tricuspid,  of  which  the  center  cusp  is  long  and 
narrow,  reaching  to  the  lower  edge  of  the  base  of  attachment; 
the  side  cusps  are  very  short.  Lateral  teeth  similar  to  central 
tooth,  but  bicuspid,  the  inner  cusp  long  and  the  outer  cusp 
very  short;  the  fifth  lateral  is  modified  by  the  shortening  of 
the  outer  cusp.  The  marginal  teeth  are  low  and  wide  and 
denticulated  by  from  three  to  five  teeth,  of  which  the  inner  is 
the  largest  and  bifid.  The  cutting  points  of  the  central  and 
lateral  teeth  are  very  short  (Fig.  60).  There  are  over  75  rows 
of  teeth. 

Genitalia :     Unknown. 

Distribution:  United  States  and  Canada,  from  Maine  to 
Manitoba  and  south  to  Texas. 

Geological  distribution:.  Pleistocene;  Loess.  Upper  Eocene 
of  Isle  of  Wight. 

Habitat:  Found  on  the  edge  of  woodlands  under  and 
about  pieces  of  wood  and  various  kinds  of  debris. 

Remarks:  This  is  a  most  characteristic  species,  which 
cannot  be  mistaken  for  any  other.  The  peculiar  parietal  ribs 
are  different  from  any  other  species  found  in  our  region.  The 
animal  is  very  slow  and  deliberate  in  movement  and  the  shell 
appears  to  be  much  too  large  for  it.  The  latter  is  carried 
perfectly  flat  and  the  animal  moves  about  in  a  wabbly  manner. 
This  species  seems  to  be  confined  to  the  northern  and  western 
regions.  It  has  been  seen  by  Mr.  Jensen  to  prey  upon  Eucofiulus 
fulvus. 

KEY   TO   SPECIES  OF    PUPIDiE.* 

A.  Aperture  without  teeth  or  folds marginata 

B.  Aperture  with  teeth  or  folds. 

a.    Aperture  squarish  or  rounded. 

1.  Teeth  few  or  wanting;  never  more  than  two,  placed 

on  the  parietal  wall corticaria 

2.  Teeth  numerous  (five  to  seven),  parietal  tooth  bifid 
or  bicuspidate;  one  or  two  basal  teeth. 

fTeeth  small,  long,  narrow,  sharp,  five  in  number, 
never  filling  the  aperture;  only  one  basal  tooth. . .  .procera 

ttTeeth  large,  massive,  almost  or  quite   filling 
the  aperture. 
♦Excepting  StrobiloPs. 
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*Teeth  five  ta  feven,  parieial  tooth  direcled 
toward   the  center  oj  the  outer  lifi :   base  of 

shell  rouiiiUd , armifera  ^ 

"■Teeth  three  lo  four,  parietal  looth  directed 
toward  [be  bast  of  the  aperture ;  base  of  shell 
keeled,  an  elevnted  callus  conaecting  termi- 
nations of  perisiome ...ionlracta 

•**Teeth  generally  six  Id  number,  parietal  tooth 
directed  toward  llie  base  of  Ihe  aperture,  bi- 
furcated; no  elevated  callus  connecting  peri- 
stome terminations keltingert  \ 

■1.    Teeth  numerous,  but  small,  three  basal  teeth;  pari- 
etal looth  simple. 

tParietal  tooth  small,  straight;  eight  teeth,...  ..//ra/Siibw 

ttParietal  tooth  larger,  curved;  six  teeth ^nrvideHS 

4.     Teeth  generally  small;  alarge,  elevated,  long, curved 
gularlamina  on  the  base  of  the  aperture;  two  small, 

poinieti  parietal  teeth —  .milium 

Aperture  much  wider  than  long,  triangular,  with  a  pe- 
culiar bulge  at  the  upper,  right  hand  corner;  teeth 
five  to  seven,  one  lo  three  parietal,  two  columellar,  two 
basal,  all  small  and  very  long ovaim  j 


Genus  PUPOIDES  Pfeiffer. 

Shell.-  "Turriculate.  aperture  with  a  strong  lip,  without 
any  lamell;t  except   a  small,  angular  nodule,"    (Sterki.) 

Animal:  Blunt  before  and  tapering  behind;  no  caudal 
mucus  pore  or  locomotive  disk. 

88.    Pupolde5  marglnatus  Say,  pi.  xxx,  tig.  9. 

Cycicsloma  margmata  Say,  Journ.  Phil.  Acad.,  Vol.  1 1,  p.  172,  1821. 

Ptipafallax  Sav,  of  most  American  authors. 

Pupa  arixontnsis  GAiiH,  Amer.  Journ.  Conch..  Vol.  II,  p.  331.  1866. 

Shell:  More  or  less  fusiform,  smooth;  surface  covered 
with  very  fine,  oblique  lines  of  growth,  the  apex  being  smooth; 
color  brownish-horn,  lighter  on  the  apex;  whorls  six,  convex, 
regularly  increasing  in  si<!e  from  apex  to  base;  sutures  im- 
pressed; aperture  oval  or  rounded;  peristome  reflected,  whit- 
ish, the  reflected  portion  lined  with  a  thick  callus;  termina- 
tions curved,  the  right  one  very  much  so;  no  denticles  within 
the  aperture;  umbilicus  open,  deep. 

Length,  4. 7,'i;  diameter,  "J.!"!;  aperture   long,  l.;i("i  mill.  (10130.) 


Ammal:     With   the  cyc-pedunclc> 
part  of    the    body  black,  the  balance 


neck  and  fore 
the  animal  is 


\ 
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Otherwise  similar  to  the  rest  of  the  family.  The  foot  is  very 
long  and  narrow,  almost,  or  quite,  equaling  the  shell  in  length. 

Jaw:  Of  the  usual  form,  wide  and  slightly  bent.  The 
ends  are  blunt.     Surface  without  ribs  but  vertically  striated. 

Radula  formula:  ^-7+l+J+i+3-T  (I5~I~I5);  some 
membranes  seem  to  have  the  following  formula:  7-T+4+i+ 
I+^Itj  (I4~  I  ~  M)-  The  centrals  are  narrow,  the  laterals  very 
wide,  while  the  marginals  are,  as  usual,  low  and  wide  with  one 
large  inner  cusp,  and  several  (2-6)  small  outer  cusps,  which  are 
rather  blunt. 

Genitalia :     Unknown . 

Distribution:  "Province  of  Ontario.  Canada  to  Florida  and 
west  to  Minnesota.  Texas  and  Arizona/*     (Pilsbry.) 

Geological  distributio?i :     Pleistocene;  Loess. 

Habitat:  Found  generally  in  open  pastures  or  on  the  edge 
of  woods,  under  stones,  on  blades  of  grass  and  about  old  wood. 
Seldom  found  in  woods. 

Remarks:  A  species  at  once  distinguished  by  its  turreted, 
fusiform  shell  and  unarmed  aperture.  It  is  a  rather  common 
mollusk  and  is  widely  distributed  in  the  northern  and  western 
regions. 

Genus  BIFIDARIA  Sterki.* 

Bifidaria  Sterki,  The  Nautilus,  Vol.  Vll,  p.  99,  1892. 

''Shell:  Cylindrical,  turriculated,  conical  or  oval;  color 
varying  from  whitish  to  chestnut;  surface  smooth  and  polished 
or  finely  striate;  sometimes  lightly  ribbed;  aperture  dentate, 
the  parietal  tooth  being  generally  large  and  bifid  or  bifurcate; 
two  (superior  and  inferior)  palatal  plicae  always  present,  gen- 
erally deep-seated;  a  tooth  is  generally  found  at  the  base;  ad- 
ditional denticles  may  sometimes  be  found,  one  on  the  parie- 
tal wall,  between  the  parietal  tooth  and  the  columella,  one 
above  the  upper  palatal  and  one  between  the  two  palatals; 
columella  somewhat  complex."     (Sterki.) 

Section  PRIVATULA  Sterki. 

*'Shell  cylindric;  lamellae  few  or  none."     (Sterki.) 
89.    Bifidaria  corticaria  Say,  pi.  xxx,  tig.  10. 

Odostomia  corticaria  Say,  Nich.  Encycl.,  V^ol.   IV,  pi.  iv,  fig.  5,   1817. 

First  edition. 
Pupa  corticaria  Say,  Nich.  Encycl.,  \'ol.  IV,  pi.  iv,  fig.  5,  1819.     Third 
edition. 


♦See  The  Nautilus,  Vol.  VI,  p  2,  1S92,  for  a  list  of  the  North  American  Pupida*. 
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Shell:  Cylindrical,  shining,  smooth;  surface  covered  with 
fine,  oblique  growth  lines,  the  apex  being  smooth ;  color  whitish ; 
whorls  five  to  six,  convex,  the  apical  obtuse,  regularly  increas- 
ing in  size;  sutures  well  impressed;  aperture  subcircular,  wide, 
two- thirds  as  high  asthewidlh  of  the  last  whorl;  there  are  one  or 
two  small,  white,  pointed  teeth  on  the  parietal  wail  (sometimes 
altogether  wanting),  and  the  columella  is  provided  with  a  small 
swelling  or  tuberosity;  peristome  reflected,  white,  terminations 
separated  and  joined  by  a  thin  callus;  umbilicus  narrowly  per- 
forated (Fig.  6i). 


nCARlA  Say,  showing  i 


riatioDS  of  teeth,    (Bioncy, 


Length,  ■2:lh;  diamelet,  l.W;  aperture  !ong,  0.7:.  mill.  110240.) 
Animal:     Of  the  usual  form;  color  generally  whitish,  of  a 
trifle  darker  color  on  the  eye-peduncles  and  head.     The  foot  is 
of  unusual  length. 

yaw:  Considerably  arched  and  tapering  to  a  blunt  point 
at  either  end;  concave  margin  bearing  a  rounded  median  pro- 
jection of  considerable  size.  The  anterior  surface  is  longitudi- 
nally striated  (Fig.  62). 


Radul.i:  Asusual;  formula  ^^.  +  i-f-i  +  S  +  ^:;  (12- [- 12); 
three  perfect  laterals. 

Genital  ill :     Unknown. 

Distribution:  "Ontario  and  Maine  to  Minnesota,  south  to 
South  Carolina  and   Mississippi."     (Pilsbry.) 


■X 
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Geological  distribution :     Pleistocene;  Loess. 

Habitat:  Found  rather  sparingly  in  the  crevices  of  rot- 
ting logs,  under  sticks,  stones,  etc.,  in  damp  places. 

Remarks:  Corticaria  is  distinguished  by  its  obtuse  apex 
and  peculiarly  armed  aperture.  The  latter  is  very  variable, 
being  either  simple  or  with  one  or  two  small  conical  teeth. 
The  shell  is  peculiarly  long  and  cylindrical,  resembling  some- 
what Cochlicopa  lubrica  in  general  form.  It  is  widely  distrib- 
uted. 

Section  BIFIDARIA   Pilsbry  (Sensu  stricto)   1900. 

{^Eubifidaria?i\,^xV\,  1893.) 

**Shell  cylindric  to  turriculate;  lamellae  typical."    (Sterki.) 

90.    Bifidaria  procera  Gould,  pi.  xxx,  fig.  11. 

Pupa  procera  Gould,  Host.  Journ.  Nat.  Hist.,  Vol.  Ill,  p.  401,  pi.  iii, 

fig.  12,  1840. 
Pupa  carniata  Gould,  Olimy  an  abnormal  shell. 
Pupa  ^ibbosa  Say,  Kiister,  and  /*.  minuta  Say  Pfr.  (non  Say). 
Pupa  rupicola  Say,  Binney,  Man.  Amer.  Land  Sh.,^p.  328,  fig.  354  (non 

Say). 
Pupa  pellucida  Pfr.,  Strcbel,  Beitr.  Mex.,  Theil  IV,  p.  91,  pi.  iv,fig.l2; 

pi.  XV,  fig.  IJO. 
Pupa  hordeacea  Gabb,  Binney,  Man.  Amer.  Land  Sh.,  p.  173,  fig.  165. 
Bifidaria  procera  cristata  P.  &  V.,  Proc.  Phil.  Acad.,  p.  595,  pi.  xxii, 

figs.  4, 5.  1900.    (Variety.) 

Shell:  Cylindrical,  long,  shining;  surface  covered  with 
well-marked,  oblique  lines  of  growth,  the  apex  smooth;  color 
brownish  or  chestnut-horn;  whorls  six,  convex,  the  last  three 
about  equal  in  size  and  the  first  three  rapidly  diminishing  to 
the  nucleus,  making  an  obtuse  apex;  sutures  deeply  impressed; 
aperture  ovate  or  semicircular,  higher  than  wide;  there  are 
generally  five  teeth  placed  as  follows:  one  on  the  parietal 
wall,  large  and  somewhat  compressed,  long  and  bifid  at  the 
end;  one  on  the  columella,  near  the  upper  third,  short,  coni- 
cal; a  third  on  the  upper  third  of  the  outer  lip,  thick,  conical, 
short;  a  fourth  on  the  base  of  the  peristome,  long,  sharp;  and 
a  fifth  placed  behind  the  columella  tooth,  large  and  massive; 
peristome  rather  widely  reflected,  thickened,  bluish-white;  ter- 
minations approaching  and  joined  by  a  callus;  umbilicus  small, 
open  (Fig.  63). 

Length,  2.50;  diameter,  1.00;  aperture  length,  0.50  mill.    (12821.) 
Animal:     Resembling  that  of  corticaria. 
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Jaw:  Rather  wide,  arcuated,  ends  sliglitly  attenuated  but  . 
blunt. 

Jiaiiu/a  formula:  s-B+S+i+4+n-5  (n-l-H);  teeth  of.) 
the  usual  form. 

Giiiitdlia:    Not  known. 

Distriiutiofi :  Eastern  United  States  west  to  Minnesota"! 
and  south  to  Texas  and  South  Carolina. 

Geological  Dhtribulion:     Pleistocene;  Loess. 

llaHtat:     Similar  to  corlicaria. 


L 


Fig.  na. 

BiFiDARiA  PROtERA  Gould.     I  Binncy,  Fig.  354.) 

Remnrki:     This   species  may  be   known   by  its   peculiar  ' 
aperture  and  five  teeth.     The  parietal  tooth  isalmost  bifid  and  I 
turns  in  toward  the  tooth  on  tlie  columellar  wall.     Proccra  ia 
very  rare  and  has  been  found  only  in  the  southwestern  part  of 
the  western  region. 

SiirxfON  ALBINULA  Sterki. 
"Shell   oblong  or  conic-ovate   or   cylindrical,  colorless." 
(Sterki.) 
91.    Bifldarla  armlfera  Say,  pi.  xxx,  fig.  |.'>. 

PuPa  armifera  Sav,  Jouni.  Phil.  Acad,,  Vol.  II,  p.  1G2,  1821. 

PiiPa  aiPtigera  Potiez   el  Michaud,  Galerie,  Vol.  1,  p.   \h'i.   pi.   xvi, 

figs.  1,  2. 
Bifi,hria  armijenj  fjiiiioitusis  Ckll.,  The  Nautilus.  \'ol.  XiIl.p.3S, 
1H'J9. 
Shell:     More  or  less  cylindrical,  obtuse,  inflated,  transpar- 
ent; color  very  light  horn,  vitreous;  surface  smooth  and  shining, 
lines  of  growth  oblique,  numerous,  crowded;  apex  rounded, 
almost  concealed  by  the  succeeding  whorls,  light  horn  color; 
sutures  well  impressed;  whorls  si.\  to  seven,  convex,  the  last 
three  being  about  equal  in  .si;^e,  and  above  these  the  shell  tapers 
to  an  obtuse  point;  aperture  ovate,  narrowing  toward  the  bend 
(throat)  where  there  are  from  four  to  six  teeth,  arranged  as  fol- 
lows: a  single,  sometimes  bifid,  lamclliform  tooth  which  begins 
on  the  upper  margin  of  the  aperture,  near  the  junction  of  the 
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peristome  with  the  upper  margin;  this  tooth  extends  downward 
into  the  throat  of  the  aperture;  a  second  tooth,  thick,  rounded 
and  massive,  is  situated  far  within  the  aperture,  just  where  the 
throat  turns  into  the  body  whorl  and  also  where  the  umbilicus 
is  placed;  two  teeth  are  placed  on  the  peristome,  one  near  the 
base  and  one  on  the  right  side;  both  are  conical  and  tooth-like 
and  are  directed  toward  the  center  of  the  aperture;  two  other 
teeth  are  frequently  developed,  one  conical  but  small  near  the 
junction  of  the  peristome  and  body-whorl,  and  one  rounded 
and  massive  situated  on  the  base  near  the  larger  one  before 
mentioned;  peristome  thin,  terminations  approaching,  broadly 
reflected  and  connected  by  a  thin  callus;  base  of  shell  com- 
pressed to  form  a  keel,  which  extends  from  the  edge  of  the 
aperture  to  the  umbilicus;  umbilical  region  indented,  opening 
small  (Fig.  64). 


Fig.  64. 
BiFiDARLA  ARMIFERA  Say,  showing  variations.  (After  Binney,  Fig.  353.) 

Length,  4.00;  width,  2.25;  aperture  length,  1.60;  width,  1.25  mill.    (10238.) 
4.50;      "       2.25;         "  "        1.60;      "       1.25     "        (10238.) 

Animal:  Of  the  usual  form;  color  whitish  on  foot;  head, 
neck,  and  eye-peduncles  black.  The  eye-peduncles  are  very 
long  and  tapering,  and  the  whole  animal  is  large  and  graceful. 
The  foot  measures  2  mill,  in  length  and  i  mill  in  width,  and  is 
sometimes  spotted  with  white. 

yaw:     Not  examined. 

Radula  formula:  ^ly+^+i+^+^-T  (14— i  — U);  teeth  of 
the  usual  form;  the  central  tooth  is  small,  long  and  narrow, 
with  a  small  tricuspid  reflection;  lateral  teeth  rather  wide  and 
bicuspid;  marginal  teeth  as  in  the  other  members  of  the  genus. 

Genitalia  .-Unknown. 

Distributiofi :  Provinces  of  Ontario  and  Quebec,  Canada, 
United  States  from  Atlantic  to  Pacific. 
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Gtohgkal distriiuHon:     Pleistocene;  Loess. 
Habitat:     Found  in  stations  similar  to  the  other  Pupida:. 
Remarks:    Artmfera  is  one  of  our  most  characteristic  spe- 
cies, distinguished  by  its  cylindrical,  swollen  shell  and  large  I 
denticles  in  the  aperture.     It  is  the  largest  species  of  the  genu; 
(in  this  region)  and  is  very  common,  being  found  in  little  colo-  \ 
nies.     Its  habits  resemble  those  of  lOiitracta.    The  animal  is] 
very  slow  and  deliberate  in  movement  and  does  not  readily 
crawl  about.     It  is  found  in  the  southern  and  western  regiona.J 
92.    Bifldaria  contracts  Say,  pi.  xxx.  fig.  8. 

I'upa  LOHtracta  Say.  Journ.  Phil.  Acad..  Vol.  II.  p.  374,  1822. 
Pupa  dellostoma  Charpentisr  ia  Cheunite,  ed.  2,  p.  181,  pi.  xxi,  figs.  ■< 
17-19. 

Shell:    Subcooical,  smooth,  shining;   growth   lines  very  I 
tine,  oblique,  apex  smooth;  color  whitish;  whorls  live  to  s 


Fig.  66. 
BiFiDAKiA  CONTRACT*  Say.    (Bitiney,  Fig.  353,'^.) 

convex,  forming  a  pretty  regular  cone  from  the  last  whorl  to 
the  apex;  the  last  whorl  is  a  little  ventricose,  and  Is  impressed 
behind  the  reflected  peristome;  apex  obtuse;  sutures  deeply 
impressed;    aperture  somewhat  triangular,   narrow  and  long, 

expanded  at  the  peristome  and  diminishing  in  size  toward  the 
throat,  four-dentate,  as  follows:  one  large,  entering  tooth  on 
the  parietal  wall,  which  is  concave  (bifid?)  at  its  lower  ex- 
tremity, and  almost  fills  up  the  aperture;  a  small,  conical  tooth 
placed  near  the  peristome  about  midway  between  base  and 
summit  of  aperture;  two  teeth,  large  and  massive,  placed  deep 
in  the  throat,  one,  larger,  situated  near  the  umbilical  region, 
and  the  other,  smaller,  placed  near  the  parietal  tooth;  per- 
istome widely  reflected,  somewhat  thickened,  while,  made  con- 
tinuous by  an  elevated  deposit  of  ^hell  which  connects  the 
terminations;  umbilicus  small,  open;  the  base  of  the  shell  has 
a  sharp  ridge  or  keel  separating  the  umbilical  region  from  the 
outer  base  of  the  shell  (Fig.  6c). 
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Length,  2.50 
3.00 
2.50 
2.75 


(I 
II 


II 

u 
II 


diameter,  1.80;  aperture  long,  1.00  mill.  (10239.) 
1.50;         "  "      1.10     "     (10646.) 

1.25;         "  "        .90     "     (10237.) 

1.50;         "  "     1.10      "     (11995.) 

Animal:  Small,  white  and  transparent,  except  head,  neck 
and  eye-peduncles  which  are  black;  foot  narrow  and  long;  eye- 
peduncles  long  and  slender;  tentacles  conical,  short.  Respira- 
tory orifice  prominent,  placed  at  the  angle  of  peristome  and 
body  whorl. 

yaw:  Long  and  narrow,  slightly  arched,  the  ends  a  little 
narrower  than  the  central  portion  and  rounded;  convex  mar- 
gin smooth,  concave  margin  notched,  and  anterior  surface  ver- 
tically striated  (Fig.  66,  J). 

Radula  formula:  ^I^+l+i+l+Y-TC" — ^ — ^Oj  central 
tooth  with  a  base  of  attachment  longer  than  wide  and  with  the 


WT  ^^ 


Fig.  66. 

Radula  of  Bifidaria  contracta  Say.    (Original.)    c,  central  tooth; 
1,  first  lateral;  7,  third  marginal;  9,  fifth  marginal;  J,  jaw. 

lower  outer  angles  expanded;  reflection  small,  narrow,  tricus- 
pid, the  central  cusp  long,  wide,  blunt,  the  side  cusps  shorter 
and  sharper;  lateral  teeth  with  a  wide  base  of  attachment,  ex- 
panded on  the  lower  outer  angle;  reflection  narrow,  bicuspid, 
the  inner  cusp  very  long  and  wide,  almost  reaching  the  lower 
margin  of  the  base  of  attachment,  the  outer  cusp  about  half 
as  large  and  sharp-pointed;  marginal  teeth  low,  wide,  with 
from  three  to  seven  cusps,  the  single  inner  being  very  large 
and  sharp,  and  the  outer  cusps  short.  The  fifth  marginal  has 
three  cusps,  the  seventh  five  cusps  and  the  ninth  seven  cusps; 
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all  of  the  cusps  have  well  developed  cutting-points  (Fig.  66)* 

Genitaliii :     Not  examined. 

Distribution:  Entire  Northern  United  States,  Ontario, 
Canada,  and  Eastern  Mexico. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  plentifully  under  chips  and  stones,  in  rot- 
ting logs,  etc.,  on  the  edge  of  forests. 

Renuirks:  Distinguished  from  B.  nrmifera  by  its  smaller 
size,  triangular  aperture,  and  especially  the  massive  parietal 
tooth  which  nearly  fills  up  the  aperture.  The  keeled  base  is 
also  a  distinguishing  feature.  From  B.  holsingeri  it  is  separated 
by  its  carinated  base,  fewer  teeth  in  the  aperture  and  their  dif- 
ferent form.  It  is  a  very  abundant  species  and  of  much  inter- 
est when  studied  alive.  The  shell  is  carried  well  upright  and 
the  motions  of  the  animal  are  generally  slow  and  methodical. 
Frequently  when  crawling  over  a  table  it  will  lift  up  its  head 
and  a  portion  of  its  body  until  only  the  tail  rests  on  the  sur- 
face. It  is  very  widely  distributed,  being  found  in  all  the 
regions, 

93.    Blfldarla  holzlngerl  Sterki.    Text,  tig.  m. 

Pupa  holzingrri  Sterki.  The  Nautilus,  Vol.  Ill,  p.  37,  1889. 
Pupa  hoUingtri  fordiana  Sterki.   The  Nautilus,  Vol.  VI,  |).4,  ltJ92.t 
(Variety). 

Shell:  Small,  cylindrical,  turreted,  shining,  minutely  um- 
bilicated;  growth  lines  (striEe)  minute,  oblique;  nucleus  smooth; 
color  whitish,  vitreous;  whorls  five,  convex,  regularly  increas- 
ing, the  last  two  of  about  equal  size  and  the  first  three  forming 
a  rather  pointed  apex;  the  last  whorl  is  narrowed  and  descends 
slightly  toward  the  aperture,  and  the  base  is  considerably  com- 
pressed but  not  keeled  as  in  contractu;  just  back  of  the  aper- 
ture there  is  an  oblique,  elevated  ridge  formed  by  a  white 
callus,  which  follows  the  direction  of  the  growth  lines,  and  ex- 
tends from  the  suture  to  the  base;  behind  this  ridge  the  body 
whorl  is  flattened  and  impressed  by  one  of  the  teeth;  sutures 
well  impressed;  aperture  lateral,  "inverted  subovate,  with  a 
slight  sinus  at  the  upper  part  of  the  outer  wall ;"  six-dentate  as 
follows:  one  on  the  parietal  wall,  large,  long,  high,  curved  out- 
ward about  the  center,  bifurcated,  "the  outer  branch  reaching 
the  parietal  wall;"  one  on  the  columella,  high,  longitudinal. 

•The  dt'sciii.limi"  ill  sumcoFlheraaula'heic.-niinit'nl^il  were  lirsl  Ri^en  In  Joiiin  Cin, 
Soc.  N.  H„  Vol,  .\1.\.  No,  .1.  I'P,  1*1-'^.  ''*'i;, 

tThisis  tlieonlyielcreiice  tlic  hHIit  is  able  to  tiiid  cinccrniiiB  Ihij  vaiittv. 
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"its  upper  end  turning  in  nearly  a  right  angle  toward  the  ap- 
erture, but  not  reaching  the  margin;"  one  on  the  base,  small, 
conical;  three  on  the  outer  lip,  as  follows:  one  just  above  the 
basal  denticle,  rather  long,  narrow,  curved  downwards;  one  in 
the  middle  of  the  outer  lip,  short,  conical;  and  the  third  near 
the  upper  part  of  the  lip,  very  small  and  conical;  peristome 
reflected,  the  terminations  joined  by  a  very  thin  callus;  um- 
bilicus small,  open*  (Fig.  67). 

Length,  1.75;  diameter,  0.76;  aperture  length,  0.30  mill.    (12322.) 

Animal:     Not  seen. 
yaw:     Not  examined. 
Radula:     Not  examined. 
Genitalia:    Unknown. 

Distribution:     Ohio   to    Manitoba,  New   Mexico,   Kansas. 
(Sterki.)     Put-in-Bay  Island,  Lake  Erie.     (Bryant  Walker.) 


Fig.  67. 

BiFiDARiA   HOLZiNGERi   Stcrki.     (After  Binney,  Bull.  Mus.  Comp. 
Zool.,  Vol.  XIX,  No.  4,  p.  194.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     Similar  to  that  of  B,  contracta. 

Remarks:  This  species  is  closely  related  to  both  armifera 
and  contracta.  Dr.  Sterki  says:  "Our  species  ranges  beside  B, 
armifera  and  B,  contracta  Say,  standing  nearer  the  latter.  Yet 
it  is  different  from  this  species  by  the  shape  of  the  aperture, 
the  wanting  callous  connecting  the  margins  on  the  body  whorl, 
by  the  longer  crest  behind  the  aperture,  which  in  contracta  dis- 
appears in  about  the  middle  of  the  (height  of  the)  whorl,  and 
by  the  wanting  constriction,  especially  in  the  columellar  wall, 
not  to  speak  of  the  size  and  shape  of  the  whole  shell.  The 
lamellae  also  show  some  marked  differences,  such  as  the  pres- 
ence of  a  high  basal,  the  shorter  columella  not  reaching  the 

♦See  Sterki.  The  Nautilus,  1.  c,  and  Binney.  Third  Supplement,  Bull.  Mus.  Corap.  Zool., 
Harv.  Coll.,  Vol.  XIX,  No.  4,  p.  193,  to  which  the  writer  is  indebted  for  much  assistance. 
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base,  but  with  relatively  larger  horizontal  part,  the  bifurcation 
of  the  parietal  and  the  presence  of  a  supra-palatal"  (on  the  up- 
per part  of  the  outer  lip)  "the  last  just  as  it  is  in  B.  armifcra" 
The  species  is  very  rare  and  is  confined  to  the  western  region. 

Section  VERTIGOPSIS  (Cockerell)  Sterki. 

"Shell  small,  vertigo-like,  albino;  parietal  lamella  rather  1 
short  and  almost  simple;  palatals  near  the  margin."  (Sterki.)  J 
94.    Blfidaria  pentadon  Say,  pi.  xxx,  Rg.  1'2. 

FuPapcHlodon  Sav,  Joutn.  Phil.  Acad..  Vol.  11,  p,478,  1822. 

Pupa  tappaniana  Adaus,  Silliman's  Journal,  ed.  i.  Vol.  XL,  Suppl. 

Shells  of  Ver.,  p.  158. 1842. 
Pupa  penlodon  eurta  STERKI,  Land  and  F,  W.  Moll.,  New  Phil.,  Ohio,  1 

1894.    {Variety.) 

Pupa  m/mliiKel/a  Ckll.,  MSS.,  Pilsbkv,  The  Nautilus,  Vol.  XI,  p.  118,   I 
1898.  ' 

Skell:     Elongately  ovate,  shining,  minutely  umbilicated; 
growth  lines  minute,  oblique;  apex  smooth;  color  spermaceti- 


•ENTODON  Say.     (Binney,  Fig.  347.) 


white;  whorls  five,  convex,  regularly  increasing  in  size,  the  last  a 
little  swollen  and  slightly  impressed  behindthe  peristome;  apex 
obtusely  pointed;  sutures  well  impressed;  aperture  rounded  or 
semicircular,  scarcely  oblique,  eight-dentate  as  follows:  asingle, 
rather  long,  cylindrical  tooth  on  the  parietal  wall,  which  is  al- 
most straight  and  directed  toward  the  base;  a  small,  conical 
tubercle  on  the  columella;  three  small,  conical  tubercles  on  the 
base  of  the  aperture,  two  small  lubercles  placed  squarely  on 
the  base,  and  one,  longer  and  narrow,  placed  on  the  turn  of 
the  outer  lip;  three  small,  conical  tubercles  on  the  outer  lip 
(palatal),  the  upper  and  lower  being  very  small  and  the  cen- 
tral tubercle  longer;  one  or  more  of  these  smaller  tubercles 
may  be  wanting;  all  of  the  teeth  are  placed  on  a  ridge  of  callus 
which  encircles  the  inner  surface  of  the  aperture;  peristome 
somewhat  reflected,  sharp,  the  terminations  separated  but  con- 
nected by  a  thin  callus;  umbilicuii  very  minutely  perforated; 
base  of  shell  rounded  (Fig.  68). 
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Length,  2.00;  diameter,  1.15;  aperture  length,  0.85  mill.    (11996.) 

Animal:  Of  the  usual  form;  color  grayish  white  under- 
neath and  blackish  above  and  on  eye-peduncles.  The  foot  is 
quite  long  and  rather  wide;  eye-peduncles  rather  long  and 
somewhat  tapering;  tentacles  rather  long,  blunt,  cylindrical. 

yaw:  Similar  to  that  of  V.  milum,  slightly  arcuate,  width 
uniform,  ends  broadly  rounded;  concave  margin  notched  and 
anterior  surface  striated  longitudinally. 

Radula  formula:  ^^y+f+i+'l+T-T  (lO— i  — lo);  central 
tooth  long  and  narrow,  the  tricuspid  reflection  very  small; 
lateral  teeth  very  wide,  reinforced  at  the  lower  outer  corner  by  a 
very  small  appendage  to  the  base  of  attachment;  marginals 
as  in  the  other  species.    There  are  over  60  rows  of  teeth. 

Genitalia:     Unknown. 

Distribution:  "Ontarioand  Quebec,  Canada,  to  Minnesota, 
south  to  Georgia  and  Texas;  Lincoln  Co.,  Nevada;  Laggau, 
B.  C."     (Pilsbry.)     Manitoba.    (Hanham.) 

Geological  distribution :     Pleistocene. 

Habitat:  Found  about  dead  leaves  under  sticks,  stones 
and  rubbish,  and  about  the  foot  of  trees  in  low,  moist  locali- 
ties. 

Remarks:  This  species  is  distinguished  from  all  our  Pupae 
by  the  small  size  and  number  of  the  teeth  in  the  aperture,  and 
also  by  the  teeth  being  simple,  especially  the  parietal  tooth, 
which  is  small  and  narrow.  It  seems  to  be  quite  common  and 
loves  to  congregate  under  leaves  in  little  colonies.  It  is  found 
in  both  the  northern  and  western  regions.  One  of  the  best 
times  to  collect  this  species  is  after  a  rain,  when  they  will  be 
found  crawling  over  fallen  trees,  leaves  and  old  debris. 

95.    Bifidaria  curvidens  Gould.    Text  figure  69. 

Pupa  curvidens  Gould,  Journ.  Phil.  Acad.,  Vol.  II,  p.  476,  1822. 
Pupa  curvidens  floridana  Dall,  Proc.  U.  S.  Nat.  Mus.,  p.  251,  pi.  xvii, 

fig.  11,  1885.    (Variety.) 
Pupa  curvidens  gracilis  Sterki,  L.  and  F.  W.  Moll.,  New  Phil.,  Ohio, 

1894.    (Variety.) 

Shell:  In  general  form  like  that  of  pentodon  but  smaller; 
aperture  more  rounded  than  in  pentodon  and  six-dentate,  as 
follows:  a  single  large,  curved  tooth  on  the  parietal  wall,  which 
descends  for  a  considerable  distance  into  the  aperture;  a  large 
Golumellar  tooth,  conical,  placed  about  the  middle  of  the  col- 
umella; a  third  very  small,  conical  tubercle  placed  at  the  left- 
hand  turn  of  the  peristome;  a  fourth,  small,  conical  tubercle 
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placed  squarely  on  the  base  of  the  aperture;  a.  fifth,  larger, 
conical  tubercle  placed  at  the  right-hand  turn  of  the  peristome 
and  almost  reaching  the  parietal  tooth;  and  a  sixth,  small,  con- 
ical tubercle  placed  at  about  the  middle  of  the  outer  lip;  the 
callus  connecting  the  terminations  of  the  peristome  is  narrower 
and  more  curved  than  in  pentodon;  other  characters  the  same 
as  in  the  other  species  (Fig.  69). 

LenElh,  1.50;  diameter,  0.00;  aperture  length,  0.60  mill,    (10645.) 
"       1.50;  •■        0.90;       "  "         0.40      "      (11993.) 

Animal:    As  vn.  pentodon. 

Java:     Not  differing  from  that  of /////c(^o«. 

Radula:     10— 1  — 10,  in  all  respects  tike  that  oi  peiitodon. 

Genitalia;     Unknown. 

Distribution:     Massachusetts   to  Minnesota;  Ontario   and 
Quebec,  Canada,  to  Florida. 


r 


BiFiDARiA  CURVIDENS  Gould.    (Binney,  Fig.  347.) 
Geological  distribution :     Pleistocene;  Loess. 


A 


Habitat:  In  elevated  localities,  where  moisture  is  reduced 
to  a  minimum. 

Remarks:  This  species  is  distinguished  from  B. pentodon 
by  its  smaller  size  and  peculiar  apertural  armature,  the  teeth 
being  fewer  in  number,  and  the  parietal  tooth  larger  and  curved 
inwards.  It  is  always  smaller,  the  whorls  less  rapidly  increas- 
ing, and  generally  has  a  decided  crest  on  the  parietal  wall.  It 
is  not  as  common  as  the  last  species,  but  is  more  widely  dis- 
tributed, being  found  in  the  three  regions. 

Genus  VERTIGO  Draparnaud. 
"Animal  3,%  mPupa.hwt  tentacles  wanting." 
"Skell deeply  rimate,  ovate, apex  acuminate, obtuse;  whorls 
5-6,  the  last  rounded;  aperture  semioval,  with  4  to  7  folds; 
peristome  scarcely  expanded,  white-lipped;"*  Jaw  arched, 
ends  squarely  truncated,  anterior  surface  striate,  cutting  edge 
with  median  projection.  Radula  with  a  central  tooth  almost 
square,  tricuspid,  as  large  as  or  larger  than  the  laterals,  which 

•Binnej'.  Maa,  Amer.  L.  S..  p.  333. 
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are  similar,  narrower,  and  bi-  or  tricuspid;  the  marginals  are 
low,  wide  and  serrated. 

Distribution:    Universal. 

Subgenus  VERTILLA  Moq. — Tand.  1855. 
(Angustula  Sterki.   1889.) 

*  This  group  is  "mainly  characterized  by  the  long  and  high 
gular  lamina."     (Sterki.) 

96.    Vertigo  milium  Gould,  pi.  xxx,  fig.  16. 

Pupa  milium  Gould,  Bost.  Journ.  Nat.  Hist.,  Vol.  III,p.402,  pi.  iii,  fig. 
23, 1840. 

Shell:    Small,  subcylindrical,  smooth  shining;  growth  lines 
very  fine,  a  little  oblique;  nucleus  smooth;  color  dark  chest- 


Fig.  70. 
Vertigo  milium  Gould.    (Original.) 

nut;  whorls  five,  rounded,  somewhat  regularly  increasing, 
decreasing  to  a  bluntly  rounded  apex;  sutures  impressed; 
aperture  obscurely  semicircular,  lateral,  truncated  above;  the 
''circumference"  of  the  aperture  is  "made  up  of  two  curves  of 
different  radius  uniting  in  the  peristome,  where  the  junction 
causes  an  angle  projecting  inwards,  the  smaller  curve  compris- 
ing about  one-fourth  part  and  forming  the  superior  portion  of 
the  peristome ;"t  aperture  six-dentate  as  follows:  two  sharp, 
projecting  teeth  of  about  equal  size  placed  on  the  parietal  wall 
and  dividing  that  region  into  three  nearly  equal  parts;  one  on 
the  columella,  large,  massive,  broad;  a  third  placed  on  the 
outer  lip  above  or  at  the  junction  of  the  two  radii,  long,  curved, 
ridge-like,  pointing  directly  between  the  two  parietal  teeth;  a 
fourth  on  the  base  of  the  lip,  small,  conical,  tubercular;  and  one 
large,  entering,  elevated,  long  lamina,  which  begins  on  the 
base  of  the  lip  and  curves  backward  until  it  disappears  behind 
the  columella  tooth  (this  is  the  "gular  lamina"  of  Sterki);  per- 
istome white  or  brownish-white,  reflected,  the  terminations 
separated,  but  joined  by  a  prominent  callus;  umbilicus  well 
marked,  open,  deep;  base  of  shell  rounded  (Fig.  70). 

♦Binney,  Man.  Amer.  L.  S.,  p.  332, 
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Lengih,1.40:  diameter,  0.90;  aperture  long,  0.30  tnill.  {11997.) 
1.30;         •■         0.80:  "         ■■      0.2.5    '■     (11997.) 

Animai:  Similar  in  form  to  the  other  species  of  Veriigo; 
color  dirty  white,  darker  on  the  upper  surface:  foot  very  broad, 
posterior  of  the  center,  from  whence  it  tapers  rapidly  to  a 
point;  the  foot  is  thick  and  deshy  and  well  able  to  support  the  ' 
light  shell;  eye-peduncles  of  medium  length,  somewhat  en- 
larged at  the  tips,  where  the  eyes  are  placed. 

Jaw:  Very  slightly  arcuate,  the  ends  a  trifle  rounded; 
concave  margin  notched  and  anterior  surface  lightly  striated. 
The  ]aw  is  of  equal  width  throughout  its  length  {Fig.  71). 


IT  of  Ve 
Radula  formula: 


Fig.  71. 
1  Gould.    (Original.) 


T^T+4+  i+4+7^T  ( 1 1  -  T  - 1 1);  teeth  as  / 
in  the  other  members  of  the  genus,  and  resembling  closely  those  " 
of  B.  conlracla  but  somewhat  wider.     There  are  four  perfect  ■ 
laterals  and  the  first  marginal  similar  but  with  a  second  outer 
cusp;  from  this  point  the  marginals  become  wider,  the  inner 
cusp  remains  always  the  larger,  and  the  outer  cusp  develops 
from  five  to  seven  small  cusps  or  denticles. 
Genitalia:    Unknown. 

Distribution:  Maine  to  Minnesota,  Ontario  and  Quebec, 
Canada,  to  Florida  and  Texas.     (Piisbry.) 

Geological  distribution :    Pleistocene;  Loess. 
Habitat:     Gregarious.     Found    plentifully   under   leaves, 
stones  and  sticks,  in  moist  situations. 

Remarks:  This  is  the  smallest  of  our  Pupre  and  is  a  very 
beautiful  species,  the  peculiar  gular  lamina,  dark  chestnut 
color  and  globose-fusiform  shape  serving  to  distinguish  it  at  a 
glance.  There  are  sometimes  several  small  accessory  tubercles 
developed,  but  these  do  not  affect  its  general  specific  charac- 
ter. It  is  confined,  so  far  as  known,  to  the  northern  and  west- 
ern regions. 

Subgenus  VERTIQO  Drap.  (Typical  ) 
97.    Vertigo  ovata  Say,  pi.  xxx,  fig.  13. 

Vfi-tif^  ovala  Say,  Journ.  Phil,  Acid.,  \'ol.  il,  p.  ST.J,  1S1>2. 

Pupa  modestti  Say,  Long's  l£xped..  Vol.  II,  p.  2'>,  pi.  xv,  lig.  .'i,  181it. 

Pupa  ovuliim  Ppjuffek,  Olim.  Synibol;i;,  Vol.  1,  p.  4t;. 

Zanitts  iipsoni  Calki.ns,  Valley  Nat.,  Vul.  1 1,  No.  4,  p.  la,  fig.  Is80. 
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Shell:  Small,  vcntricose,  ovate,  smooth  and  shining; 
growth  lines  fine,  oblique;  nucleus  smooth;  color  light  horn; 
whorls  Bve,  well  rounded,  the  last  inflated;  apex  obtusely 
pointed;  sutures  impressed;  aperture  semicircular,  lateral, 
truncated  above,  the  circumference  made  up  as  described 
under  V.  milium,  six  to  nine  dentate,  as  follows:  One  to  three 
sharp,  pointed  teeth  on  the  parietal  wall,  of  which  the  central 
tooth,  always  the  largest,  is  constant;  one,  constant,  small, 
pointed,  placed  on  the  middle  of  the  columella;  one,  constant, 
at  the  turn  of  the  peristome,  left  corner,  small,  conical;  two 
long,  narrow  teeth,  constant,  placed  on  the  oblique  base  and 
outer  lip;  there  is  sometimes  an  eighth  tubercle,  small,  conical, 
rather  deep  seated,  placed  between  the  two  teeth  on  the  base, 


Fig.  72. 
Vertigo  ovata  Say,  showing  variation.    (Binney,  Fig.  363.) 

and  a  ninth,  very  small  tubercle  placed  above  the  highest  tooth 
on  the  outer  lip;  peristome  a  trifle  expanded,  thin,  grooved 
behind,  the  terminations  widely  separated  and  connected  by  a 
thin  callus,  whitish  or  brownish;  umbilicus  open,  deep,  some- 
what expanded;  the  last  whorl  is  peculiarly  indented  as  it  ap- 
proaches the  aperture  (Fig.  72). 

Length, 2.25;  diameter,  1.50;  aperture  length.  0.50  mill.  (12327.) 
Animal:  With  a  rather  thick,  short  foot,  trilobed  in  front 
and  broadly  rounded  behind,  the  two  antero-Iateral  lobes  being 
very  large  and  the  central  lobe  small;  eye-peduncles  rather 
short,  thick,  club-shaped,  swollen  at  their  extremity,  which 
bear  the  black  eyes;  color  generally  a  cherry-red  or  blackish, 
fading  into  bluish  or  light  blackish  on  the  posterior  end  of  the 
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foot;  the  base  of  the  foot  is  whitish;  length  of  the  foot  2.00 
mill.,  width  1.00  mill. 

yaw:     Very  much  arched,  the  ends  square  and  the  whole  j 
length  very  uniform  in  width;  the  concave  portion  bears  a  very ^1 
welt-developed  median  projection;  the  anterior  surface  is  lon- 
gitudinally striated  (Fig.  73,  J). 

central  tooth  with  a  base  of  attachment  a  little  longer  than  i 
wide;  almost  rectangular,  with  a  broad  reflection  which  bears   , 
the  short  cusps,  rather  stout,  of  which  the  center  cusp  is  the 
longest;  the   lateral  teeth  (6)  arc   similar   but   asymmetrical. 


aaa 


Fig.  73. 

Radula  of  Vertigo  ovata  Say.  (Original.)  c,  central  toolh;  1,  first 
lateral;  5,  fifth  lateral,  modified;  11,  typical  marginal:  J,  jaw. 

tricuspid,  the  inner  cusp  being  large  and  the  two  outer  cusps 
small,  the  inner  cusp  reaching  half  way  to  the  lower  border  of 
the  base  of  attachment;  the  outer  laterals  (3)  are  somewhat 
modified,  the  inner  cusp  becoming  shorter;  the  marginal  teeth 
(5)  are  low  and  wide  and  serrated,  the  inner  cusp  being  quite 
large  and  the  outer  cusps  (3-5)  being  quite  small.  There  are 
about  90  rows  of  teeth  (Fig.  73). 

Genitalia:     Unknown. 

Distribution:     North  America  and  parts  of  Europe. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  rather  plentifully  under  sticks,  stones, 
leaves,  etc.,  in  moist  places,  especially  along  the  banks  of  riv- 
ers, ponds  and  creeks. 

Remarks:  This  species  is  at  once  distinguished  by  its 
dentate  aperture  and  the  peculiar  constriction  of  the  last  whorl, 
Zonitts  upsoni  Calkins  is  probably  nothing  but  the  young  of  this 
species.     Most,  or  all,  of  the  Pups  are  very  small  when  young. 
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It  is  quite  common,  but  has  thus  far  been  found  only  in  the 
western  and  northern  regions.  The  animal  is  very  sluggish  in 
movement  and  does  not  move  about  like  the  Pupae.  It  varies 
greatly  in  the  number  of  teeth  on  the  parietal  wall,  some  hav- 
ing one,  some  two,  and  some  three  teeth,  the  percentage  of 
each  of  these  in  a  hundred  being  3,  7  and  90.  Specimens  from 
Riverside  have  two  teeth,  the  one  placed  in  the  center  of  the 
parietal  wall  being  always  the  larger.  When  in  progression 
the  shell  rolls  from  side  to  side  in  a  very  peculiar  manner. 

FAMILY  COCHLICOPIDiE. 

Shell:  Elongated,  polished,  white  or  horn-colored;  spire 
turreted,  aperture  rounded,  one-third  to  one-half  the  length  of 
the  shell;  columella  short,  arcuate  to  subarcuate,  truncated  or 
scarcely  so;  peristome  simple,  straight,  somewhat  thickened 
within. 

Animal:  (See  below  under  Cochlicopa);  radula  differing 
from  Achatinidae  by  the  wide  central  tooth,  which  is  narrow  in 
the  latter  family. 

Distribution:    World  wide. 

Genus  COCHLICOPA  (F6r.)  Risso,  1826. 

Shell:  Elongated,  imperforate,  shining,  smooth,  pellucid; 
whorls  rounded;  aperture  one-third  the  length  of  the  shell; 
columella  more  or  less  truncated;  margins  of  peristome  joined 
by  a  callus. 

Animal:  Foot  truncated  before,  roundly  pointed  behind; 
mantle  thin;  respiratory  and  anal  orifices  on  right  of  body, 
just  beneath  the  peristome  of  the  shell;  generative  orifice  be- 
hind the  right  eye-peduncle;  no  caudal  mucus  pore  or  locomo- 
tive disk. 

Jaw:  Long,  low,  wide,  arcuate;  ends  blunt;  cutting  edge 
with  a  single  large  median  projection;  anterior  surface  not 
ribbed,  but  striate.  Lingual  membrane  with  central  tooth  long 
and  narrow,  tricuspid;  laterals  as  wide  as  high,  bi-  or  tricuspid; 
first  marginals  modified  laterals;  outer  marginals  wide,  low, 
multicuspid.  Genitalia  with  a  short,  stout  penis  sac  "with  the 
retractor  muscle  near  its  base;  the  vas  deferens  enters  at  its 
apex,  and  near  its  entrance  into  the  vagina  it  receives  a  curious 
flagellate  appendage,  swollen  below,  narrow  above,  as  long  as 
the  whole  system,  with  a  large,  narrowly  ovate  bulb  at  its  end; 


the  genital  bladder  is  large,  ovate,  on  a  Idng,  i 
(W.  G.  Binney.)* 

Distribution:  North  America,  Europe,  Madeira,  Australia. 
98.    Cochllcopa  lubrlca  Miilter.  pi.  xxx.  Sg.  17. 

Helix  lubrica  Muller,  Verm.  Hist.,  Vol.  1.  p.  104,  17T4. 

Bulimus  lubriceiiies  Stimpson,  Sheila  of  N,  E.,  p.  M. 

Ciontlla  {Zua)  morseana  Dohertv.  Quarr.Journ.  Conch..  Vol.  l,p.342, 
pi.  iv,  fig.  2,  1878,     (Variely.l 

Htlix  \Feruxsacia\subeylindrica  Auct.,  non  Linnk. 

Fentuacia  iubrica  of  various  authors. 

Sliell:  Small,  elongate  oval,  pellucid,  smooth,  shining, 
transparent;  surface  covered  with  very  fine  growth  lines,  apex 
smooth;  color  smoky-horn;  whorls  six,  convex,  gradually  and 
somewhat  regularly  increasing  in  size,  each  whorl  being  about 
twice  the  size  of  the  one  preceding,  and  the  last  being  almost 
one-third  the  length  of  the  entire  shell;  sutures  impressed; 


Fig.  74. 
Animal  of  Cochlicopa  lubrica  Mliller,    (Binrey,  Fig.  1! 


spire  conical,  apex  obtuse;  aperture  lonp-oval,  the  plane  of 
the  aperture  parallel,  or  nearly  so,  with  the  axis  of  the  shell; 
peristome  simple,  thickened,  tinged  with  reddish;  its  termina- 
tions separated  and  connected  by  a  thin  callus;  columella  trun- 
cated at  base,  and  somewhat  sinuous  at  its  junction  with  the 
peristome;  umbilicus  closed;  base  of  shell  rounded. 
Length,  5.75;  diam.,  2.00;  aperture  length,  2.00;  dlam.,  I.OO  mill.  (10232.) 
6.25;       '■      2.26;  "  "         2.25;      "         1.2.^      "        (10l;^l.) 

ti.OO;      ■■      2.00;         "  "        2.25;      "        1,25     "       (10233.) 

Animal:  With  a  short,  wide  foot,  truncate  before  and 
pointed  behind;  color  bluish-black  above,  lighter  below,  espe- 
cially on  the  foot;  eye-peduncles  long,  thick,  cylindrical,  the 
eyes  placed  on  prominences  at  their  tips;  tentacles  very  short, 
blunt;  other  characters  as  in  the  genus.  Length  of  foot  6.00, 
width  2.00  mill.  (  Fig,  74). 

Jaw:     As  described  in  the  genus  (Fig-  75,  J). 

Radiila  formula;  ,<i,  +  'j  +  -  +  J  +  s  + '^  +  ,^„  (ij-i-jj); 
central  tooth  with  a  base  of  attachment  much  longer  than  wide. 
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the  lower  margin  concave  and  the  outer  corners  expanded; 
reflection  small,  low,  tricuspid,  the  center  cusp  reaching  about 
half  way  to  the  margin  of  the  base  of  attachment,  the  side 
cusps  very  small;  lateral  teeth  almost  as  wide  as  long,  bicus- 
pid, the  inner  cusp  long  and  wide,  reaching  belpw  the  base  of 
attachment,  the  outer  cusp  short  and  blunt;  marginal  teeth  at 
first  a  modification  of  the  lateral  teeth,  the  base  of  attachment 
being  wider  than  high  and  the  inner  cusp  gradually  shorten- 
ing; as  the  margin  is  reached  the  teeth  become  eight-cuspid 
(serrated)  and  are  very  wide  and  low  ( Fig.  75).  The  cusps  are 
all  provided  with  strong  cutting  points.  There  are  about  9c 
rows  of  teeth. 

Genitalia:    See  generic  description. 

Distribution :  North  America,  Europe  and  Asia;  Point  Bar- 
row, Alaska.     ( Lehnert.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     Found  plentifully  under  dead  leaves  and  twigs, 


f^^ 


Fig.  75. 

Radula  of  Cochlicopa  lubrica  Miillcr.  (Original.)  c,  central  tooth; 
1,  first  lateral;  11,  third  marginal;  18,  eighth  marginal;    J,  jaw. 

under  decaying  bark  of  fallen  trees,  in  moss,  etc.,  at  the  base 
of  very  old  trees.     It  prefers  the  open  forest. 

Remarks:  A  species  at  once  known  by  its  cylindrical, 
shining,  glossy  shell.  The  young  shell  of  this  species  might 
easily  be  mistaken  for  a  small  Helix;  it  is  short  and  stumpy 
and  the  thickened  peristome,  so  characteristic  of  the  adult,  is 
not  developed.  In  many  forms  the  edge  of  the  lip  of  the 
adult  shell  is  colored  reddish-brown,  and  there  is  a  yellowish- 
white  line  or  band  around  the  penultimate  whorl,  where  the 
liver  shows  through  the  shell.  It  is  an  interesting  species  in 
captivity,  the  animal  being  very  bold  and  readily  crawling  over 
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one's  hand.  In  progression  it  is  very  rapid,  probably  exceed- 
ing, in  comparison  with  its  size,  all  other  species  in  the  rapidity 
with  which  it  crawls.  It  seems  to  be  confined  to  the  northern 
and  southern  regions. 

FAMILY  VALLONIID^.* 

For  general  characters  of  the  family,  see  the  description 
of  the  genus  Vallonia,  below. 

Genus  VALLONIA  Risso,  1826. 

Shell:  "Minute,  openly  and  widely  umbilicate,  depressed, 
the  spire  low-convex,  consisting  of  3  to  4J4  whorls,  color  light 
and  uniform;  surface  smooth  or  ribbed;  periphery  rounded; 
last  whorl  usually  descending  in  front.  Aperture  oblique,  circu- 
lar or  short-ovil;  peristome  continuous  or  nearly  so.'expanded 
or  rellexed,  often  thickened  within."     (Pilsbry.) 


ELLA   Miiller.     (Pitsbry.  Guide  to  Heli- 

Animal:  '"Foot  small,  short,  with  no  pedal  grooves;  edges 
of  sole  somewhat  crenutated;  sole  undivided;  eye-peduncles 
cylindrical,  not  enlarged  dlstally;  tentacles  short;  labial  lobes 
well  developed.  Genitalia  (Fig.  76)  having  the  penis  short, 
with  terminal  retractor;  epiphallus  short,  bearing  a  tiagellum. 
Dart  sack  present,  single,  containing  a  straight,  bladeless  dart. 
No  mucus  glands.  Duct  of  spermatheca  long,  branchless." 
(Pilsbry).     For  jaw  and  radula  see  V,  pulchella. 

Distribiitioft :  "North  America  south  to  Texas;  Japan  and 
middle  China  to  Europe  and  Atlantic  Islands."  (Pilsbry.) 
Found  fossil   in  the  Eocene  and  Miocene, 
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KEY  TO  SFBCIES  OF  VALLONIA. 

A.  Shell  with  fine,  oblique  stria;. 

1.     Lip  reflected,  shell  light  honi  colored pukktlla 

B.  Shell  coarsely  costate. 

1,  Color  reddish  horn,  last  whorl  descending  a  little  in  front. .  .costata 

2.  Color  reddish,  SEaallei  than  1;  last  whorl  not  descending'.,  .parvtila 
99.    Valloiila  pulcbelU  MUUer,*  pi.  xxviii,  fig.  26. 

Helix puUkella  MiJi.i.ER,  Verm.  Hist.,  Vol.  11,  p.  30, 1T74. 

Helix pahidesa  Da  Costa,  1780. 

Htlix  cryslaUina  Dillwyn,  1817. 

Helix  minuta  Say,  Journ.  Phil.  Acad.,  p.  123,  1817. 

Helix  pulchella  var.  lavigata  Moquin-Tandon,  1855,  a.  o. 

Valloniapulckella  var.  enniensis  Gkedl.,  Tirol's  Conchylien,  1856. 

Vallonia  pulckella  var.  persica  Rosen.,  Nachrichtsbl,  D.  Mai.  Ges., 

p.  123,  1892. 
ViUlonia  pulckella   var.  hispanica,  Sterki,  Proc.  Phil.  Acad.,  p.  251, 

1898. 

Shell:    Small,  depressed  conic,  rather  solid,  umbiltcated; 
surface  shining,   marked    by  numerous  fine  crowded  oblique 


Jaw  of  Vallonia  pulckella  MUller.  (Filsbry,  Guide  to  Helices,  pi. 
79.  Fig.  29.) 

strix,  which  are  obsolete  on  the  large,  knob-shaped  nuclear 
whorl;  color  light  horn,  opaque  to  transparent;  periphery- 
rounded;  sutures  deeply  impressed  or  even  excavated;  whorls 
four,  the  last  two  rapidly  increasing,  rounded,  the  last  whorl 
little,  if  any,  descending  at  the  aperture;  spire  plano-convex; 
aperture  very  nearly  circular,  a  little  oblique;  peristome  re- 
flected, white,  thickened,  the  ends  approaching;  umbilicus 
open,  large,  spreading,  exhibiting  all  the  volutions;  base  of 
shell  convex. 

Greater  diam.,  2.50;  lesser,  2.00;  height.  1.25;  umbilicus,  O.^rOmlll.    Il0l25.f 
2.30;         "      1.90;        "       1.10;         "  0.80      '■     (1012.').) 

2.60;        "     2.10;        "      1.30;       -  0.80      "     110125.) 

Animal:  With  a  small,  short  foot,  marked  on  the  sides 
and  back  by  several  line  longitudinal  lines;  tail  with  a  mucus 
pore;   eye-peduncles   long  and  slender,    tentacles    short   and 

•S«e  Sterki.  Observalloos  on  Vallonia,  Ftotetd.  Fhil.  flcad.,  .^gi.  p  ub- 
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blunt.  The  animal  is  colorless,  translucent,  so  that  the  in- 
ternal organs  (jaw,  etc.)  may  be  seen  through  the  body;  heart 
beats  irregular,  ranging  from  twenty-five  to  one  hundred 
(Sterki  says  20  to  no)  pulsations  per  minute.  The  heart  is 
much  affected  by  temperature  and  activity.  For  further  notes 
see  generic  description. 

yaw.-  Wider  than  high  (about  four  to  one) ;  ends  slightly 
angular;  anterior  surface  marked  by  numerous  (twenty-five) 
crowded  ribs  which  denticulate  the  superior  and  inferior  cut- 
ting edges;  no  median  projection;  a  posterior  accessory  plate 
is  present  which  extends  from  the  inferior  edge  (Fig,  77), 

Radula  formula:  ,i„+^4-J  +  j+^-[-j+,i,  (,3_,_,3); 
central  tooth  with  a  base  of  attachment  longer  than  wide,  the 
lower  border  being  somewhat  expanded  and  produced  into 
lower  lateral  projections;  reflection  short,  tricuspid,  the  central 
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cusp  short,  wide,  the  lateral  cusps  smaller;  lateral  teeth  almost 
as  wide  as  long,  bicuspid,  the  inner  cusp  long  and  wide,  the 
outer  cusp  quite  small,  with  only  an  indication  of  a  cutting 
point,  which  is  well  developed  in  the  inner  cusp;  the  base  of 
attachment  is  provided  with  lower  lateral  appendages  as  in  the 
central  tooth;  the  fifth  and  sixth  teeth  arc  transition  teeth,  con- 
necting the  laterals  with  the  marginals;  these  differ  from  the 
true  laterals  in  having  two  small,  narrow  outer  cusps  (some- 
times unicuspid),  and  the  inner  cusp  is  shorter;  marginal  teeth 
wider  than  long,  four  to  five  cuspid,  the  inner  cusp  generally 
larger,  the  outer  cusp  smaller  and  comb-like  (Fig,  78).  There 
are  65  to  70  rows  of  teeth. 

Genitalia:     See  generic  description. 

Distribution:  F.urope.  Northern  and  Western  Asia,  North- 
ern Africa,  Azores,  Madeira.  North  America,  and  Mauritius, 
Bermuda,  New  South  Wales  (introduced?).  Not  found  on 
the  Pacific  coasl  of  North  America.     (Sterki.) 
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Geological  distribution:  Pleistocene;  Loess  of  North  Amer- 
ica, Europe  and  Asia. 

Habitat:  Found  plentifully  under  wood,  leaves,  stones, 
old  logs,  in  moss  and  on  the  banks  of  streams.     Gregarious. 

Remarks:  This  is  our  most  common  Vallonia,  and  cannot 
be  confounded  with  any  other  in  this  region,  where  the  shell 
always  has  a  transparent  or  translucent  horn  color.  The  aper- 
ture and  deflection  of  the  last  whorl  varies  to  some  extent, 
but  with  all  this  variation  it  is  a  species  which  will  be  at  once 
recognized  when  seen.  It  is  frequently  found  on  flower-pots  in 
Chicago  residences,  and  is  the  most  widely  distributed  species 
of  the  genus,  being  found  in  each  of  the  three  regions.  It  has 
been  found  in  large  numbers  west  of  the  poor  farm  at  Dunning 
under  board  walks. 

I  GO.    Villonia  costata  Mtiller, 

Helix  costata  Muller.  Verm.  Hist.,  Vol.  II,  p.  31, 1774. 
Vallonia  rosalia,  1826  (ex.  W^esterlund.  Fauna,  Vol.  I,  p.  14). 
Vallonia  costata  var.  helvetica  Sterki,  Proc.  Phil.  Acad.,  p.  262,  1893. 
Vallonia  costata  var.  atnurensis  Sterki,  1.  c. 
Vallonia  costata  var.  pyrenaica  Sterki,  1.  c. 
Vallonia  costata  var.  Montana  Sterki,  1.  c,  p.  263. 

Shell:  Small,  depressed  convex,  rather  solid,  umbilicated; 
surface  shining,  with  regular  membranous  ribs  of  good  size, 
the  intercostate  spaces  being  finely  striate;  color  reddish- 
horn;  periphery  a  trifle  angled;  sutures  deeply  impressed; 
whorls  three  and  one-half,  rapidly  increasing,  the  last  expand- 
ing and  descending,  somewhat  angular  on  the  periphery;  spire 
flat,  apex  finely  striate;  aperture  nearly  circular,  a  little  ob- 
lique, flattened  above,  angular  below;  peristome  reflected, 
white,  terminations  approaching  and  connected  by  a  thin 
callus;  umbilicus  open,  large,  spreading,  exhibiting  all  the  vo- 
lutions. 

Greater  diameter,  2.70;  lesser,  2.25;  height,  1.30;  umbilicus,  0.85  mill. 

Animal:     SimUar  to  pulc/iella. 

yaw:  Similar  to  thdii  oi pulchella,  ribs  sixteen  to  eighteen, 
ends  of  jaw  smooth,  cutting  edge  denticulated. 

Radula  formula:  ^8^+i+4+J+4+i  +  j«^  (i3_i_i3); 
central  tooth  as  \n  pidchella;  the  side  cusps  very  small;  laterals 
with  a  long,  thin  inner  cusp  and  a  very  small  outer  cusp,  with 
cutting  points  as  in  ptdchclla ;  transition  teeth  (five)  with  the 
outer  cusps  split;  the  first  marginals  have  but  three  cusps,  but 
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they  soon  assume  the  form  of  those  in  pitlckella.    There  are  i 
about  70  rows  of  teeth. 

Genitalia:     As  in  pulckella. 

ZHstribuHon :     Europe,  Northern  Africa,  Asia,  North  AmeF- J 
ica,  Australia.  (Sterki.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:    Same  ^s  pulckella. 

Remarks:     This  species  is  distinguished  irom pulckella  hy  ~ 
its  numerous  heavy  ribs  and  darker  color.     It  does  not  seem 
to  be  a  common  species  in  this  area  and  has  thus  far  been 
found  only  in  the  northern  and  southern  regions.  J 


t.     Vallonla parvulB  Sterki. 
I'aUonia ^an-uta  Sterk.!,  Proc 
Vallonia  americana  Ancev,  Sti 


Phil.  Acad.,  p.  266,  1893.  ^\ 

RKi,  Proc.  Phil.  Acad.,  p.  266,  1883. 
Shell:  "Small,  widely  umbilicated.  especially  for  the  last 
one- third  to  one-half  whorl,  quite  flat  above  or  with  very  little 
prominent  apex,  thin,  horn-colored  to  nearly  colorless,  with 
fine,  dense,  membranous  ribs  (about  thirty  to  thirty-eight  on 
the  last  whorl),  and  microscopic,  intercrossing  lines  between 
them;  nucleus  with  fine  revolving  lines;  whorls  a  little  over 
three,  slightly  flattened  above  and  below  the  periphery,  with  a 
deep  suture;  the  last  much  wider  than  the  penultimate,  rather 
rapidly  expanding  toward  the  aperture  and  descending  only 
at  the  suture  in  front;  aperture  very  oblique,  tangential  and 
rather  inclined,  almost  circular,  with  ends  of  margin  much  ap- 
proximate; peristome  with  a  rather  strong,  pale  horn-colored 
lip.J  (Diameter  major,  2.00;  min.,  1.6;  altitude  about  0.8  m." 
(Sterki.) 


Greater  dia 


r,  2.00:  lesser  diamelei 
2.10;      " 


1.40;  height.  0,9( 


l.W); 


1.00 


lill.  (12318.) 
"      (12318.) 


Animal:     As  in  costata. 

Jaw:     With  about  eighteen  ribs,  otherwise  as  in  costata. 

Radula  formula:  ^Ij+l+l+J+f  +  ^-f ^Ij  (n  —  i—n); 
the  teeth  are  all  like  those  of  costata,  the  same  in  the  number 
of  cusps  on  the  marginals,  and  in  the  rapid  transition  from 
laterals  to  marginals. 

Gefiitaliir:     Same  a?,\h  puUhella. 

Distribution:  Illinois,  Iowa,  Nebraska,  Kansas,  Indian  Ter- 
ritory. (Sterki.)   Bay  Island,  Lake  Erie.   (Bryant  Walker.) 

Geological  distribution:  Pleistocene;  Loess  of  Mississippi 
Valley. 


\ 
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Habitat:    Same  as  costata. 

Remarks:  This  species  is  very  rare.  It  may  be  distin- 
guished from  costata  by  its  smaller  size,  wider  umbilicus,  and 
by  the  last  whorl  being  straight,  while  it  is  descending  in  cos- 
tata. It  is  extremely  local,  and  the  only  specimens  found 
were  from  one  locality  on  the  Du  Page  Feeder.  It  is  by  some 
considered  a  synonym  of  costata,  but  seems  to  be  sufficiently 
distinct. 

SUBORDER  BASOMMATOPHORA. 

**Tentacles  flattened-triangular  or  subcylindrical,  contrac- 
tile (but  not  invertible);  eyes  at  their  bases,  sessile."- 

Shell  usually  covered  by  a  corneous  epidermis  and  oblong, 
few  whorled,  without  operculum.    Mostly  aquatic  or  littoral."* 

Superfamily  Qehydrophila. 

"Teguments  rugose;  terrestrial,  but  usually  inhabiting  sea- 
shores" (or  bodies  of  fresh  water).* 

FAMILY  AURICULIDiE. 

'*Shell  spiral,  covered  by  an  epidermis,  solid,  usually  thick; 
spire  more  or  less  elevated;  whorls  sometimes  flattened;  aper- 
ture elongated,  contracted  by  columella  teeth,  and  often  also 
by  teeth  within  the  lips." 

"Lingual  membrane  broad  and  elongated;  teeth  numerous, 
in  slightly  bent  cross-series;  central  tooth  equilateral,  narrow, 
tricuspid;  lateral  and  marginal  teeth  also  tricuspid,  rather  ine- 
quilateral, diminishing  in  size  toward  the  outer  edge.  Head 
ending  in  a  snout;  mouth  with  a  horny,  lunate  upper  jaw,  and 
with  two  dilated  buccal  lobes,  united  above,  separate  below; 
tentacles  subcylindrical,  contractile;  eyes  sessile  at  the  inner 
sides  of  their  bases.  Mantle  closed,  with  a  thickened  margin; 
respiratory  orifice  posterior,  on  the  right  side.    Sexes  united."* 

Animal  frequenting  salt  marshes  or  fresh  bodies  of  water 
(inland). 

Genus  CARYCHIUM  Muller,  1774. 

Shell:  Thin,  few  whorled,  pupiform;  columella  armed 
with  a  fold  (sometimes  absent);  parietal  wall  armed  with  one  or 
two  denticles;  peristome  expanded,  with  a  denticle  on  the  in- 
side. 


*Tryon,  Syst.  and  Struct.  Conch.,  Vol.  Ill,  p.  qa. 


Animal:  (Fig.  79.)  With  a  short,  stout  foot,  which  is 
divided  into  two  portions,  the  anterior  with  the  head  and  ten- 
tacles, and  the  posterior  with  the  balance  of  the  body;  anterior 
portion  bilobed  and  projecting,  when  the  animal  is  in  motion, 
in  front  of  the  head  proper;  body  colorless;  tentacles  about  a 
third  the  length  of  the  foot,  cylindrical,  obtuse,  with  the  eyes 
placed  near  the  base  of  the  tentacles,  on  the  back.  Genitalia? 
Jaw  arched,  with  no  ribs  or  denticulations.  Radula  with  rows 
of  teeth  in  a  slightly  bent  series:  the  central  tooth  is  narrow, 
equilateral  and  unicuspid,  the  laterals  broad,  short,  and  den- 
ticulated.    Animal  terrestrial. 


^0 

Fig.  79. 
"Binney,  Fig,  I 


.)    Animal  showing  bead 


United  States,  Europe  and  Africa. 

EV  TO  SPECIES  OF  CARYCHU'M. 

■third   of   total   length, 


Shell  cylindrical,  aperture  ovei 

whorls  four  and  one-half. 

Shell   elongated,  aperture    one-third    of   thi 
whorls  five  and  one-half 


total    length, 


loa.    Carychlum  exiguum  Say,  pi,  xxvi,  Fig.  4. 

Pupa  exigua  Sav,  Journ.  Phil.  Acad.,  Vol.  II.  p.  875,  1822. 
Caryckiujii  existeliiim  Bouhguignat,  Mag.  de  Zt>51„  p.  220,  1SS7. 
Carychiiim  euphaum  Bourgitignat,  1.  c..  p.  221, 1857. 
Carychium  extguum  mexicanum  Pilsbry,  Proc.  Phil,  Acad.,  p.  31!l, 
pi.  xiv.  Figs.  7,  8,  fl,  1891.     (Variety.) 

Shell:  Cylindrical,  pupiform,  translucent,  spire  long  and 
conic;  color  pearly  white,  surface  shining,  somewhat  pol- 
ished, lines  of  growth  numerous,  crowded,  minute;  whorls  four 
and  one-half,  regularly  increasing,  convex,  somewhat  oblique 
in  position;  spire  very  long,  conic,  less  than  two-thirds  the 
length  of  the  entire  shell;  apex  obtuse;  sutures  very  deeply 
impressed,  making  quite  a  perceptible  v-sliaped  depression 
between  the  whorls;  base  of  shell  rounded,  exhibiting  a  round 
and  deep  umbilicus;  aperture  ovate,  rounded  below,  narrowed 
at  the  upper  part,  more  than  one-third  the  total  length;  parietal 
wall  with  a  large  plait  midway  between  the  terminations  of  the 
peristome;  there  is  a  somewhat  prominent  callosity  on  the  base 
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of  the  aperture  (or  peristome)  near  the  umbilicus;  peristome 
thickened,  flat,  reflected,  the  terminations  joined  by  a  thin 
callus;  outer  lip  sinuous,  strongly  arcuate  at  the  upper  portion; 
interior  of  aperture  pearly-white. 
Length,  L50;  width.  0.76;  aperture  length,  0.50;  width,  0.30  mill.  Berry  Lake. 

Animal:     See  generic  description. 

yaw:     Arched,  dorsal  and  ventral  margins  smooth;  ante- 
rior surface  smooth  or  only  slightly  striated. 

'  Radula  formula:  J|+i+iJ;  central  tooth  long  and  nar- 
row, expanded  considerably  at  the  lower  outer  corners;  reflec- 
tion small,  short,  heart-shaped,  blunt,  unicuspid;  lateral  teeth 
a  little  longer  than  wide,  reflection  very  low,  serrated  (Fig.  8o). 
The  writer  was  unable  to  make  out  clearly  the  character  of  the 
lateral  teeth,  but  they  appeared  as  indicated  in  the  figure. 

Genitalia:     Not  examined. 

Distribution:    United    States  west  to   Manitoba    south  to 
Mexico. 

Geological  distribution:     Pleistocene;  Loess. 


U 


i 

Fig.  80. 

Radula  of  Carychium  exiguum  Say.    (Original.)    c,  central  tooth; 
1,  lateral  tooth. 

Habitat:  Found  plentifully  under  and  about  old  logs, 
sticks,  twigs  and  vegetation  in  the  vicinity  of  ponds  and  creeks. 
Frequently  found  in  wet  moss. 

Remarks:  This  is  quite  a  peculiar  little  species,  distin- 
guished by  its  light  color  and  peculiar  shell.  It  loves  com- 
pany, and  when  one  is  found  dozens  are  always  sure  to  reward 
a  patient  search.     The  species  is  widely  distributed  in  the  area. 

io3.    Carychium  exile  H.  C.  Lea,  pi.  xxvi,  fig.  3. 

Carychium  exile  H.  C.  Lea,  Am.  Journ.  Sci.,  1  scries.  Vol.  XLII,  p. 

109,  pi.  i,  fig.  6,  1841. 
Carychium  exile  jamaicensis  Pilsbry,  Proc.  Phil.  Acad.,  p.  320,  pi. 

xiv,  figs.  16, 16,  1891.    (Variety.) 

Shell:  Similar  to  exiguum  but  differing  in  the  following 
particulars:  the  shell  is  elongated  instead  of  cylindrical;  there 
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are  five  and  one-half  whorts;  the  aperture  is jusl  one-thitd  the  I 
length  of  the  shell,  instead  of  over  one-third,  and  the  surfaced 
is  "regularly  and  very  distinctly  striated." 
Length,  1.75;  width,  0.75;  aperture  length,  0.50;  width,  0.25  mill.    (12174.) 

Animal:     yaw  and  Dentition  apparently  as  in  C.  exiguum. 

Genitalia:     Not  exariiined. 

Distribution:     Evidently  the  same  as  exiguum. 

Geological  distributimi :     Pleistocene;  Loess. 

Habitat:    Same  as  and  associated  with  C.  exiguum. 

Refnarki:  Exile  is  not  as  common  as  exiguum.  \hzxs.x\a 
being  about  3  to  I  in  favor  of  exiguum.  The  writer  has  always  I 
found  the  two  species  associated  together  (in  Illinois).  In  \ 
view  of  this  fact  it  may  be  possible  that  one  is  a  variety  of  the  I 
other,  instead  of  a  distinct  species,  as  the  two  forms  may  tntet^  J 
breed.  This,  however,  is  a  subject  for  future  study.  Like  \ 
exiguum  the  present  species  is  widely  distributed. 

The  genus  Carychium  is  of  great  interest  to  the  student  of 
evolution,  as  it  is  more  than  probable  that  the  Mollusca  be- 
came terrestrial  air-breathers  through  a  form  similar  to  Cary- 
chium. Alexia  or  Melamfm.  They  are  almost,  but  not  quite, 
amphibious.  Carychium  is  almost  as  frequently  found  in  water 
as  out  of  it,  that  is,  under  logs  and  stones  in  such  moist  locali- 
ties that  the  animal  is  immersed  in  water.  It  has  never  been 
found,  so  far  as  known  to  the  writer,  in  ponds  or  creeks,  as  is 
lAmncea. 

Superfamlly  Hygrophila.* 

"Teguments  smooth;  living  in  fresh  water  and  only  com- 
ing to  the  surface  occasionally  to  renew  their  supply  of  air. 
Tentacles  contractile,  with  eyes  at  their  base.  Jaw  simple  in 
Pkysa  and  compound  in  Limna:a  and  Planorbis,  composed  of 
three  pieces  corresponding  to  the  three  lips  of  the  mouth,  and 
not  completely  separated  (Fig.  81).  Central  and  lateral  teeth 
as  in  Helicidas,  marginals  pectinate  or  serriform." 

"Male  orifice  near  the  tentacle,  female  at  the  base  of  the 
neck,  near  the  respiratory  opening.  Eggs  contained  together 
in  a  gelatinous,  transparent  cap.sule.  Phytophagous  {Physa  is 
sometimes  carnivorous).  Swimming  in  a  reversed  position  at 
the  surface  of  the  water."t 


\ 
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FAMILY  LIMN/EIDiE. 

Shell:  Varying  from  long  and  pointed  through  oblong- 
ovate  and  obtuse  to  discoidal;  whorls  numerous,  varying  from 
planorboid  to  sharp  pointed;  aperture  thin,  lip  simple,  sharp. 

Animal:  With  a  wide  foot,  rounded  behind;  velar  area 
preserved  in  the  adult  where  they  form  two  side  lobes  on  the 
head;  tentacles  rather  long,  triangular  or  filiform;  eyes  placed 
on  swellings  at  the  inner  bases  of  the  tentacles;  breathing 
orifice  on  right  side.  Mantle  prominent.  Buccal  apparatus 
consisting  of  one  median  jaw  and  usually  two  or  more  lateral 
accessory  jaws.  Radula  with  cither  a  very  small,  simple  cen- 
tral tooth  {LimntEo)  or  a  larger  bicuspid  tooth  {Planorbis),  and 
numerous  lateral  and  marginal  teeth  of  variable  form,  being  at 
first  bi-  or  tricuspid,  then  tricuspid,  and  finally  the  reflection' 
lengthens  and  narrows,  and  becomes  four  or  five  cuspid,  the 


Fig.iSl. 
Mouth  parts  of   LiHHfA  reflexa  Say.    (Original,  from  drowned 
^itnen.)    A,  superior  jaw;  B,  lateral  jawE;  C,  radula;  D,  lips. 


speci 

cusps  being  confined  to  the  extreme  distal  part  of  the  reflec- 
tion, or  serrating  the  outer  edge  {Planorbis). 

The  genitalia  may  be  thus  described  (for  i.  twidf^Wte  var. 
mighehi) : 

Male  organs:  (PI.  xxxiii.  Fig.  E):  As  in  the  LimnceidtE  gen- 
erally, the  male  and  female  organs  are  separate  (with  the  ex- 
ception of  the  hermaphrodite  gland)  and  open  by  separate 
orifices,  that  of  the  male  being  behind  the  right  tentacle  and 
that  of  the  female  at  the  base  of  the  neck  near  the  pulmonary 
opening.  The  penis  sac  (PS)  is  very  large,  of  great  length  and 
large  diameter;  it  is  wide  at  the  exterior  opening  but  narrow 
at  the  end  where  the  penis  is  attached.  The  penis  (P)  is  half  as 
long  as  the  penis  sac,  very  long  and  slender,  with  a  rounded 
head,  about  two-and-a-half  times  the  diameter  of  the  neck  of  the 


penis.  The  penis  and  penis  sac  are  retracted  by  a  set  of  pow- 
erful muscles  (RM,  FSM,  VD).  A  nerve  starts  from  the  cerebral 
ganglion  (CG)  and  after  extending  for  a  short  distance  divides. 
one  branch  running  to  the  head  of  the  penis  and  the  other 
entering  the  penis  sac  (PN,  PSN).  The  penis  is  generally  yel- 
lowish in  color,  sometimes  very  bright,  while  the  penis  sac  is 
grayish  (in  alcohol)  or  yellowish  (living).  The  muscles  are 
white  in  color. 

The  vas  deferens  is  long  and  haiTlike(F),  and  extends  from 
the  head  of  the  penis  to  the  base  of  the  penis  sac  where  it  be- 
comes lost  in  the  muscular  tissue;  it  reappears  at  the  opening 
of  the  vagina  where  it  becomes  the  duct  of  the  prostate  (PD); 
this  duct  is  rather  long,  very  narrow  and  enlarges  on  the  side 
of  the  vagina  into  the  prostate  gland  (PR),  a  cylindrical,  fleshy 
organ,  well  supplied  with  blood  vessels  and  of  a  yellowish  or 
amber  color.  Posterior  to  the  cylindrical  portion,  the  prostate 
becomes  very  much  narrowed  and  flattened,  whitish  in  color, 
and  near  the  albuminiporous  gland  it  again  enlarges  into  a 
much  folded  organ  of  a  grayish  color.  From  this  point  the 
hermaphrodite  duct  passes  to  the  hermaphrodite  gland. 

Female  organs:  {PI.  xxxiii.  Fig.  D):  The  hermaphrodite 
gland  or  ovotestis  is  made  up  of  a  number  of  rounded  or  lobu- 
lated  follicles,  which  are  yellowish  in  color.  The  oviduct  (or 
hermaphrodite  duct  (OD)  extends  from  the  lower  part  of  the 
ovotestis  to  the  albuminiparous  gland,  from  which  it  divides, 
one  part  forming  the  prostate  and  the  other  the  uterus.  The 
albuminiparous  gland  (AL)  is  large  and  rounded  and  of  a  green- 
ish color.  The  uterus  (U)  is  at  first  trilobed,  then  becomes 
smaller  and  rounded,  then  swells  into  a  large,  fleshy,  cylin- 
drical sack,  the  vagina  (V),  then  contracts  to  form  the  vesti- 
bule or  atrium  (A)  and  finds  its  exit  behind  the  male  orifice  and 
near  the  respiratory  orifice.  The  uterus  and  vagina  are  yel- 
lowish in  color.  The  walls  of  these  organs  are  made  up  of 
strong  muscular  tissue.  The  spermatheca  or  receptaculum 
seminis  (S)  is  elongate-oval  in  form,  of  a  pearly  white  color,  and 
connected  with  the  vagina  by  a  long,  narrow  duct  (SD)  which 
enters  the  latter  near  the  cylindrical  portion  of  the  prostate, 
just  above  the  atrium.  The  vagina  is  supplied  with  two  stout 
retractor  muscles  (VM).  In  the  natural  position  the  ovotestis 
is  folded  in  the  lobes  of  the  liver  and  is  very  strongly  attached 
to  that  organ.* 

•For  »n  eilenilcd  accmint  ol  the  ^n^lomy  ii  Limn^ea  sec  Ihc  writcr'r^  p^pcr.  Kull.  Chi. 
Acad.  Sci.,  Vol.  II.  No.  3.  frora  whiCU  llio  above  dosciipUou  was  maioly  dr.iwu. 
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Subfamily  Llmn»ln». 

**Lateral  jaws  present.  Rhachidian  tooth  simply  pointed; 
laterals  provided  with  numerous  denticles.  Tentacles  flat- 
tened.    Genitalia  on  right  side."     (Dall.)f 

Genus  LIMNiCA  Lamarck. 

Shell:  Spiral,  generally  thin,  corneous,  ovately-oblong  or 
elongate;  spire  long,  sharp;  aperture  oval,  generally  small; 
columella  with  an  oblique  plait  across  the  middle. 

Animal:  With  short,  wide,  rounded  foot';  head  support- 
ing a  vela  area;  front  edge  of  mantle  much  thickened,  simple, 
not  projecting  beyond  the  plane  of  the  aperture;  tentacles 
much  flattened,  triangular,  the  eyes  sessile  upon  the  inner 
bases;  other  characters  as  in  the  subfamily  (PI.  xxxiii.  Figs.  A, 
B,  C);  ova  deposited  in  a  jelly-like  mass  without  apparent  en- 
velope. 

Distribution:  World-wide,  but  preferring  temperate  re- 
gions. 

KEY  TO  species   OF    LIMN-EA.* 

A.  Shell  50  to  60  mill,  in  length. 

a.    Aperture  and  spire  about  equal  in  length,  the  former 

much  expanded siagnalis 

B.  Shell  20  to  40  mill,  in  length. 

a.  Spire   attenuated,    longer    than    aperture,    the    latter 

strongly  reflexed;  surface  very  rarely  malleated reflexa 

b.  Spire  and  aperture  about  equal  in  length;  surface  nearly 

always  heavily  malleated;  shell  wider  in  proportion  to 

length  than  (a) palustris 

C.  Shell  15  mill,  or  less  in  length. 

1.  Surface  distinctly  striated,   with  coarse,  raised,  spiral 

lines caperata 

2.  Surface  with  fine,  impressed  spiral  lines. 

a.    Spire  equal  to  aperture,  shell  fusiform caiascopium 

c.  Spire  one-third  to  one-half  the  length  of  the  aperture. 
|Spire  sharply  conic,  aperture  two-thirds  of  length 

columella 

HSpire  depressed  conic,  aperture  three-fourths  of 

length woodruffi 

d.  Spire  two-thirds  the  length  of  the  shell,  which  is  sca- 
lariform ferrissi 

3.  Surface  without  spiral  lines. 

a.  Spire  short  conic,  aperture  roundly  ovate,  not  pro- 

duced at  the  lower  part humilis 

b.  Spire  long  and  pointed,  aperture   long-ovate,  pro- 

duced at  the  lower  part desidiosa 

tAnn.  and  Lye.  Nat.  Hist.,  Vol.  IX,  p.  348,  et  sec.  All  quotations  of  Dr.  Dall  are  from 
this  work. 

*The  account  ot  the  genus  Limnxa  is  a  modification  of  the  author's  paper  in  Trans 
Ai.8d.  Sci.,  St.  Louis,  Vol.  IX,  No.  i,  1901. 
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A  recent  study  of  numerous  species  of  this  genus  has 
convinced  the  writer  that  some  classification  other  than  the 
one  in  use  must  be  found.  The  present  grouping  by  shell 
characters  is  totally  unsatisfactory  on  account  of  the  extreme 
variability  ot  the  individuals.  For  example,  different  forms 
of  L.  emarginata,  ?,a.y  v&T.niig/ielu  Binney,  recently  examined, 
can  be  placed  in  all  of  the  so-called  subgenera  usually  recog- 
nized {Ra/iix,  Buiimfiea,  Limnaphysa.  etc),  and  in  fact  the  typ- 
ical emarginata  is  typical  of  Limnophysa,  and  the  variety 
mighehi  of  Radix;  all  of  the  intermediate  forms  occur  and 
absolutely  connect  the  extremes.  In  view  of  this  fad  the 
writer  has  discarded  all  subgenera,  using  simply  the  generic 
term  Limna-a.  Some  divisions  of  value  will  undoubtedly  be 
found  when  all  of  the  species  are  e.<<amined  anatomically  for 
the  genitalia,  radula,  etc.  There  is  abundant  work  in  this  line 
for  a  naturalist  having  the  time  and  material  at  his  command. 

LimnKa  columella  Say,  pi.  xxx,  (ig.  26. 

Limnaa  columella  Say.  journ.  Phil.  Acad,,  Vol.  1,  p.  14,  1817. 

Limnaa  navicula  Valencibnnes,  Rec'd.  Obs.,  Vol.  It,  p.  251,  1833. 

Umniea  ckalybea  GoULD,  Am.  Journ.  Sci.,  ed.  1,  Vol.XXXVUl.  p.  \m. 
1840.    (Variety.) 

ZMtnaa  acutnmata  Adaus,  I.  c,  Vol.  XXXIX,  p.  3T4, 1840. 

Limnaa  sMgosa  Lka,  Proc.  Atner.  Phil.  Soc  Vol.  II,  p.  33, 1841. 

Limnaa  coarctaUi  Lea,  1.  c,  p.  33,  1841. 

£»»i«i?ai:<M/aLEA.  1.  c„p,  33. 1841.     (Variety.) 

Succinea pellucida  Lea.  Proc.  Phil.  Acad.,  p.  109,  1864. 

Limnaa  columellaris  Adams,  Amer.  Journ.  Sci.,  ser.  1.  Vol.  XXXVI, 
p.  392,  absq.  descr. 

Limnaa  succini/ormis  Pi.t>KfA5,  MS.,  tesie  Haldeman. 
Shell:  Ovate,  somewhat  pointed,  thin,  fragile,  transpar- 
ent; color  light  greenish  or  yellowish  horn;  surface  shining, 
covered  with  rather  coarse  growth  lines,  and  encircled  by  im- 
pressed spiral  lines;  whorls  four,  rounded,  rapidly  enlarging, 
the  last  one  three  times  the  size  of  the  rest  of  the  shell;  spires 
sharply  conic,  rather  short;  apex  small,  very  dark  brown;  su- 
tures impressed;  aperture  ovate,  dilated,  expanded  at  the  lower 
part;  the  aperture  varies  from  long  and  narrow  to  wide  and 
somewhat  expanded;  peristome  thin,  acute;  columella  narrow, 
twisted;  terminations  of  peristome  connected  by  a  thin  callus; 
umbilicus  generally  closed  but  sometimes  very  narrowly  per- 
forate where  the  callus  is  not  fully  developed;  the  columella 
is  so  narrow  that  a  view  may  be  taken  from  the  base  nearly  to 
the  apex,  as  in  Succinea  retusa. 
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Length,  16.00;  width,  8.50;  aperture  length.  11.40;  width,  6.00  mill.  (10440.) 
••      14.00;        "      7.75;        "  "        9.50;       "      5.60    "      (10440.) 

Animal:  Almost  transparent,  with  a  short,  wide  foot, 
bluntly  rounded  behind;  head  separated  from  foot  by  a  con- 
striction, wide,  bifurcated;  tentacles  short,  thick,  triangular, 
transparent;  eyes  black,  situated  on  small  prominences  at  the 
inner  base  of  the  tentacles;  color  dirty  white,  darker  on  the 
body  which  is  covered  with  white  spots,  seen  through  the 
transparent  shell;  edge  of  mantle  transparent,  simple;  head 
above  lilac-tinted;  respiratory  orifice  on  right  side  of  body, 
near  the  junction  of  the  upper  part  of  the  columella  with  the 
body  whorl;  the  head  is  not  much  in  advance  of  the  edge  of 
the  shell  when  the  animal  is  in  motion;  the  animal  appears 
much  too  large  for  the  shell.  Length  of  foot  8.0O;  width  5.50 
mill.  The  heart  is  situated  on  the  left  side  of  the  animal,  as 
in  desidiosa.  The  pulsations  are  rather  irregular,  three  or  four 
being  quick,  followed  by  a  pause;  they  vary  from  fifty-three  to 
sixty  per  minute. 


Fig.  82. 
Jaws  of  LiMNiEA  COLUMELLA  Say.    (Original.) 

Jaw:  Three,  the  median  elliptical,  smooth,  the  lateral 
jaws  irregular;  finely  striated;  cutting  edges  brownish  black, 
shading  into  yellowish  brown  as  the  base  of  the  cartilege  is 
reached  (Fig.  82). 

RadulaioxmyxW.  it+i+|+l:+l+i+|?  (35-1-35);  cen- 
tral  tooth  as  in  the  genus;  lateral  teeth  with  a  quadrate  base 
of  attachment;  reflection  long  and  rather  wide,  reaching  below 
the  base  of  attachment,  bicuspid,  the  inner  cusp  very  large  and 
long,  the  outer  cusp  small  and  sharp;  the  tenth  tooth  is  trifid 
and  connects  the  lateral  and  marginal  teeth;  marginal  teeth 
much  longer  than  wide,  generally  four-cuspid,  the  outer  cusp 
placed  about  midway  of  the  reflection;  the  other  three  placed 
at  the  distal  end;  there  are  generally  several  small  denticles 


r 
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on  the  upper  outer  edge  of  the  reflection;  the  outer  marginals 
have  all  the  cusps  placed  at  the  distal  end  and  the  margins  are 
simple  (Fig.  83). 

Genitalia:     Not  examined. 

Distribution:  New  England  to  Iowa,  Canada  to  Georgia; 
Tepic,  New  Mexico,* 


Radula  of  Limn£A  columella  Say.  (Original.)  c,  central  loolh; 
1.  first  lateral;  10,  first  marginal ;  12,  13,  16,  typical  marginals:  25,30,35. 
outer  marginals. 

where  the  water  is  more  or  less  stagnant.     Particularly  fond 
of  a  locality  where  lily  pads  are  in  abundance. 

Remarks:  This  species  is  very  variable  in  the  shape  of  its 
aperture,  and  several  distinct  species  have  been  made  from 
these  variations,  which  will  stand  simply  as  varieties.  It  is 
very  freciuently  taken  for  a  Sitccinea,  and  the  shell  bears  a 
very  strong  resemblance  to  that  genus.  The  animal,  however, 
is  quite  different,  and  shows  that  it  is  a  genuine  Limnwa.  The 
raised  spiral  lines  are  very  beautiful  and  resemble  those  found 
on  many  land  shells.  So  far  as  known  it  has  only  been  col- 
lected in  the  greenhouses  and  lily  ponds  in  Lincoln  Park. 

•Vid=  J.  G.  C^op^T.  i'roc.  Cal,  Acsd,  ^ci..   ;.hI  ^*...  Vol.  V,  pi.  i.  p.  i6t.  iS^S- 
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105.^    Limiuea  catascopium  Say,  pi.  xxxi,  fig.  5. 

Limnaa  catascopium  Say,  Nich.  Encycl.,  ed.  1,  pi.  ii,  fig.  3, 1816. 
Limncea  cornea  Valenciennes,  Recueil  d'Observ.  Zool.,  etc.,  Vol.  II, 

p.  251, 1833. 
Limncea  sericata  Ziegler,  Rossmassler  Iconog.,  Vol.  I,  p.  98, 1737. 
Lifnncea  intertexta  Currier,  mss.,  vide  Bryant  Walker,  in  letter. 

Shell:  Rather  solid,  ovate,  inflated;  color  light  horn  to 
blackish;  surface  dull  to  shining,  lines  of  growth  numerous, 
fine,  crowded,  wavy,  crossed  by  numerous  impressed  spiral 
lines;  apex  small,  rounded,  chestnut  colored;  whorls  five, 
rounded,  subinflated,  the  last  large  and  somewhat  inflated;  spire 
sharp  to  obtuse,  conic;  sutures  impressed;  aperture  roundly 
ovate,  large,  from  half  to  three-fourths  the  length  of  the  en- 
tire shell,  rounded  below;  somewhat  narrowed  above;  peris- 
tome thin,  sharp,  thickened  by  a  light,  whitish  callus  just  within 
the  edge;  columella  oblique,  with  a  heavy  plait  across  the  mid- 
dle; the  lower  part  of  the  columella  has  a  flexure  caused  by 
the  heavy  plait;  the  lower  part  of  the  peristome  and  the  whole 
of  the  columella  is  sometimes  covered  by  a  heavy  coating  of 
white,  testaceous  material,  which  is  reflected  over  the  umbili- 
cus, completely  closing  it. 

Length,  15.00;  width,  7.50;  aperture  length,  8.00; 
13.00;      "      7.00;        "  "        7.50; 

15.00;      "      8.50;        '*  "        9.00; 

12.00;      "      7.00;        **  "        7.00; 

Animal,  jaw y  radula  and  genitalia  not  examined. 

Distribution:  New  England  to  Utah,  British  America  to 
Virginia. 

Geological  distribution :     Pleistocene. 

Habitat:  In  the  larger  lakes  and  rivers,  attached  to  sticks, 
stones  and  debris. 

Remarks:  Catascopium  is  readily  distinguished  by  its  large 
aperture,  and  well  rounded  whorls.  The  height  of  the  spire 
varies,  in  some  specimens  being  one-half  the  length  of  the 
aperture  (var.  pinguis)  and  in  others  they  are  about  equal. 
In  the  typical  form  the  spire  is  gracefully  conical,  and  the 
aperture  and  lower  part  of  the  shell  are  evenly  rounded.  The 
only  species  with  which  this  species  can  be  confounded  is 
Limncea  palustris,  but  that  species  is  generally  larger,  the  spire 
is  sharper  and  generally  longer,  and  the  surface  is  malleated, 
while  catascopium  is  not.  A  comparison  of  the  figures  of  the 
two  species  will  suffice  to  separate  them.     Catascopium  seems 


width,  4.50  mill. 
"      4.00    " 
"      4.50    " 
"      4.00   '* 


\ 
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to  be  coDfined  to  the  Northern  and  Southern  regions,  and  has 
thus  far  been  found  only  in  Lake  Michigan  at  Winnetka,  Chi- 
cago and  Miller's,  Ind 
105a.    Umnaa  catascoplum  ptitguU  Say,  pi.  xxx,  fig.  27. 

Limtuta  pinguis  Say,  Joum.  Phil,  Acad..  Vol.  V,  p.  123, 1825. 
Li»naa  eatas^pium  Baker  inon  Say),  Traos.  Acad.  Set.,  St,  Louis, 
Vol.  XI,  p.4.  pi.  i,fig.9.  IWl. 

Sfutl:  Solid,  thick,  inflated;  color  light  to  dark  born;  sur- 
face dull  to  shining,  lines  of  growth  numerous,  fine,  crowded, 
crossed  by  many  impressed  spiral  lines;  apex  of  good  size, 
rounded,  dark  chocolate  colored;  whorls  five,  rounded,  much  in- 
flated; spire  short,  conic;  sutures  impressed;  aperture  subovate 
or  roundly  ovate,  half  the  length  of  the  entire  shell;  peristome 
thin  on  the  edge,  thickened  within  by  a  white  callus;  columella 
reflected  so  as  to  cover  ihe  umbilicus,  and  with  a  rather  heavy 
plait  across  the  middle. 
Length,  13,50:  width,  8,7^;  aperture  lengtb,  8.00;  width,  5.00  mill.  (8»S8) 
14.50;      "       0.60;        "  "  fl,50;      "      S.50      ■'      {8888) 

14.00;      ■■      8.00;        "  "         8.75;      "      5.00     ■'     (8388) 

Animal,  jaw,  radula  and  genitalia :     Not  examined. 

Distribution:     Apparently  the  same  as  iypicaX  catascopium. 

Habitat:     Evidently  similar  to  catascepium. 

Remarks:  Variety  pinguis  may  be  distinguished  from  typ- 
ical eatascopium  by  its  shorter  spire,  more  swollen  whorls  and 
generally  heavier  shell.  It  is  not  common  in  the  Chicago  areai 
and  has  been  found  only  in  the  Calumet  River.  In  a  pre- 
vious paper  it  was  referred  to  typical  catascopium  but  it  is 
without  doubt  the  short-spired  variety  pinguis;  specimens  re- 
ferred to  Mr.  H.  A.  Pilsbry  were  so  identified 
106.     Dmflfea  woodruff!  Baker,  pi.  xxxl,  fig.  8. 

Limnaa  '.voodruffi  Baker,  Bull.  Chi.  Acad.  Sci.,  Vol.  1 1,  No.  4,  p.  229, 
1901. 

Shell:  Vcntricose,  very  much  inflated,  solid;  color  green- 
ish-horn or  olivaceous:  surface  shining,  growth  lines  distinct; 
rough  in  some  specimens,  crossed  by  numerous  fine  impressed 
spiral  lines;  apex  small,  rounded,  light  horn  colored;  whorls 
three  to  tour,  rounded,  inflated,  the  last  occupying  nearly  the 
wholeof  the  shell;  spire  depressed;  sutures  impressed;  aperture 
very  large,  roundly  ovate,  occupying  about  four-fifths  of  the 
length  of  the  entire  shell,  roundly  shouldered  at  the  upper  part ; 
peristome  thin,  sharp;  columella  thickened,  spreading,  wilh  a 
plait  or  fold  in  the  middle;  the  lower   part  of  the  aperture  is 
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expanded,  the  columella  callus  making  a  ridge  which  is  re- 
flected over  the  umbilical  region;  umbilicus  open,  deep. 

Length,  12.50;  width,  8.00;  aperture  length,  8.50;  width,  5.50  mill. 
11.00;       "      8.00;         "  "        8.00;       "      5.00     " 

11.50;      "      8.00;         "  "        8.00;      "      4.75     *' 

Ammal.jaw,  radula  ^.xiA  genitalia  not  examined. 

Distribution:     Southern  part  of  Lake  Michigan. 

Geological  distribution :     Pleistocene. 

Habitat:  Probably  similar  to  caiascopium  and  emarginata, 
but  inhabiting  rather  deep  water. 

Remarks:  This  species  has  been  a  puzzle  for  several  years 
and  has  been  referred'  to  both  decollaia  and  catascopium*  It 
certainly  is  not  any  form  of  catascopium,  and  judging  by  the 
figures  in  Binney,  Haldeman  and  Tryon  it  is  not  decollata. 
Specimens  of  the  latter  received  from  the  Philadelphia  Acad- 
emy of  Sciences  are  decidedly  different,  the  spire  being  longer, 
the  number  of  whorls  less  and  the  shape  of  the  aperture  dif- 
ferent. The  principal  characteristics  ot  woodruffi  are  its  very 
short  spire,  rapidly  increasing  and  swollen  whorls,  and  its 
roundly  oval  aperture  with  its  broad  shoulder  at  the  upper  part. 
It  looks  not  unlike  a  miniature  Limncea  emarginata  var.  mighelsu 
Specimens  sent  to  Mr.  Bryant  Walker  were  declared  by  him  to 
be  distinct  from  anything  he  had  seen.  The  present  species 
has  been  described  as  new,  for  the  reason  that  in  a  lot  of  some 
two  hundred  specimens  no  individuals  have  been  found  con- 
necting it  with  any  known  form.  It  has  been  found  at  Miller's, 
Ind. ,  and  along  the  lake  shore,  in  Chicago,  by  Mr.  F.  M.  Wood- 
ruff, to  whom  the  species  is  dedicated. 

107.    Llmnsa  desidiosa  Say,  pi.  xxx,  fig.  20;  pi.  xxxi,  fig.  7. 

Limnaa  desidiosa  Say,  Journ.  Phil.  Acad.,  Vol.  II,  p.  169, 1821. 
Limncea  modicella  Say,  Journ.  Phil.  Acad.,  Vol.  V,  p.  122, 1825. 
LimncEa  acuta  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  V,  p.  114,  pi.  xix,  fig. 

81,  1837. 
Limncea  philadelphica  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  32, 1841. 
Limncea  plica  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  33,  1841. 
Limncea  rustica  Lea,  1.  c,  p.  33,  1841. 
Limncea  planulata  Lea,  1.  c,  p.  33, 1841. 
Limncea  jam  esii  Lea,  Proc.  Phil.  Acad.,  p.  113,  1864. 
Limncea  desidiosa  var.  decampi,  L.  H.  Streng,  The  Nautilus,  Vol.  IX, 

p.  123,  1896.    (Variety.) 

Shell:     Subconic,  pointed,  oblong,  rather  thin,  sometimes 


♦In  the  writer's  paper  on  Limna-a  before  mentioned,  pi.  i,  fig,  12,  this  form  was  referred 
to  variety  ^inguis  Say.  The  receipt  of  a  large  number  of  specimens  has  demonstrated  that 
it  is  not  that  form. 


inflated;  color  light  or  dark  horn;  surface  shining,  covered 
with  numerous  crowded,  fine  lines  of  growth,  which  can 
scarcely  be  discerned  on  the  apex;  whorls  five,  somewhat 
shouldered  in  some  forms,  the  shoulder  being  near  the  suture; 
the  last  whorl  is  very  large,  half  the  length  of  the  entire  shell; 
each  whorl  is  double  the  size  of  the  one  preceding;  spire 
sharply-conical;  sutures  very  deeply  indented;  aperture  elon- 
gately  ovate,  somewhat  expanded;  peristome  thin,  acute;  col- 
umella thickened  by  a  testaceous  deposit,  and  bearing  a  heavy 
plait  across  the  middle;  the  columella  is  reflected  at  the  lower 
end,  the  reflection  almost  covering  the  umbilicus,  which  is 
narrowly  open;  the  umbilical  region  is  somewhat  indented. 
The  surface  is  sometimes  broken  up  by  coarse,  spiral  semi- 
ridges  into  facets,  forming  a  somewhat  reticulated  surface. 

e  length,  G.OO^  width,  3.00  mill.  <8i57.) 

G.00;      "       8.50     "      (Sim.) 

"        &M:       ••        2.60     '■      (8*S7.) 

4.50;      '■       2.S0    "      (84S7.) 

7.50;       ■•        4.0O     ■■       (8468.) 

Animal  { Fig.  84):  With  a  very  small,  more  or  less  oblong 
foot,  when  viewed  from  the  base,  the  anterior  and  posterior 
borders  rounded;  color  dark  grayer  blackish,  lighter  below; 


Length.  W.00: 

vidth,  6.00; 

"        12.00; 

'■       5.25; 

10.00; 

■■       4.00; 

8.75; 

•'        5.00; 

■■        13.00; 

■■   .    6,75; 

Animal  of  Lliu 


Fig.  84. 
5ID10SA  Say.     (Binney,  Fig.  25.) 


the  whole  surface  is  dotted  with  whitish,  which  is  specially 
noticeable  about  the  eyes;  tentacles  triangular,  flat,  short,  more 
or  less  transparent;  the  black  eyes  are  placed  on  prominences 
at  the  inner  base  of  the  tentacles;  respiratory  orifice  on  the 
right  side,  near  the  angle  of  the  peristome  and  body  whorl. 
Length  of  foot  5.00,  width  3.00  mill.  The  heart  issituated  near 
the  umbilicus  and  the  pulsations  are  very  rapid;  the  writer 
counted  one  hundred  and  fifty  to  one  hundred  and  fifty-five 
per  minute. 

Jaiv:     As  usual, 

R,}duli!  ioim\i\3.:  j'.'-r  ;^+i-|- { -f  v-!-;^  +  ,".'  (46— I  — 46);  cen- 
tral tooth  as  u.sual:  lateral  teeth  with  a  subquadrate  base  of 
attachment,  the  reflection  very  broad,  bicuspid,  the  inner  cusp 
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long,  reaching  below  the  lower  margin  of  the  base  of  attach- 
ment, the  side  cusp  smaller;  the  eight  to  sixteen  laterals  are 
tricuspid,  the  inner  cusp  very  small;  these  maybe  called  inter- 
mediate marginals;  marginals  at  first  (seventeen  to  twenty) 
modified  laterals,  with  a  long,  bifid  inner  cusp  and  two  very 
short  outer  cusps;  balance  ot  marginals  long  and  narrow,  ser- 
rated, generally  three  short  cusps  at  the  distal  end  and  two 
short  cusps  at  the  outer  side;  these  latter  disappear  toward  the 
outer  part  of  the  membrane  (28-45);  21II  have  cutting  points, 
especially  well  developed  on  the  laterals  and  first  marginals 

(Fig.  85). 

Genitalia:     Not  examined. 

Distribution:     New  England  to    Iowa,  Canada,  Manitoba 
and  California,  south  to  Virginia,  Kentucky  and  New  Mexico. 


Ai-¥f 


X^-XT 


Fig.  85. 

Radula  of  LimN/EA  desidiosa  Say.  (Original.)  c,  central  tooth; 
1,  first  lateral;  8,  lateral  tooth;  17-20,  modified  marginals;  21-45,  various 
types  of  marginals. 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  In  small  bodies  of  water,  clinging  to  submerged 
stones  and  sticks.  It  occasionally  inhabits  the  larger  rivers. 
Prefers  still  water,  and  has  been  dredged  in  Lake  Superior  at 
a  depth  of  8  to  13  fathoms. 

Remarks:  This  species  is  subject  to  some  little  variations 
and  numerous  names  have  been  given  to  these  forms.*  In  the 
main,  however,  it  may  be  recognized  by  its  long,  pointed  apex, 

♦It  is  evident  from  a  study  of  present  material  and  the  original  figures  and  descrip- 
tions, that  several  other  species  will  have  to  become  synonyms  oi desidiosa;  L.  odfussaSsty 
and  L./usi/ormis  Lea  may  be  considered  doubtful  species. 


and  elongately-ovatc  aperture.  It  approaches  L.  kumilUm  some 
of  its  forms,  but  that  species  is  much  smaller,  has  a  shorter, 
more  obtuse  spire,  and  a  more  rounded  base  and  aperture:  the 
lower  part  of  the  latter  is  not  produced  as  Jn  disidiosa.  Wheo 
in  motion  the  animal  is  slow  and  deliberate,  the  shell  being 
pulled  forward  hy  a  series  of  jerks.  It  is  a  very  common  Lim- 
naa,  and  is  found  in  all  parts  of  the  area.  Fossil  forms  occur 
in  sand  banks  on  the  lake  shore  north  of  Graceland  avenue. 

The  spire  and  shell  vary  greatly  in  length  and  width,  in 
some  cases  being  long  and  narrow  while  in  others  they  are 
shorter  and  the  whorls  more  rounded.  So  great  is  this  varia- 
tion  that,  did  not  intermediate  forms  occur,  the  extremes  would 
be  worthy  of  specific  distinction  The  rounder,  more  graceful 
forms  are  figured  on  PI.  xxxi,  Fig.  j. 
108.     Llmiuea  humtlls  Say,*  pi.  %%%.  fig.  SI. 

Limnaa  hiimilh  Say,  Joutn.  Phil.  Acad.,  Vol.  II,  p.  378,  1822. 

Limnxapanux  Lea,  Proc.  Atner.  Pbii.  Soc,  Vol.  ir,  p.  33,  l&ll. 

Limnaacurta  Lea,1,  c,  p.  33,  1841. 

Limnaaexigua  Lea,  I.  c,  p.  38.  1841. 

Limnaa griMthiana.  Lea,  I.e.,  p.  33,  1841. 

Limnaa  Hmleyi  DeKay,  Moll,  of  New  York,  p. 72.  pi.  iv.  fig.  74.  lS4a 

Limitaa  UetmliiLe.A.  Proc.  Phii.  Acad.,  p.  113,  1864. 

Skill:    Thin,  transparent  to  translucent,  ovate-conic;  color 

light  horn,  sometimes  reddish;  surface  shining,  covered  with 
numerous  crowded  lines  of  growth,  which  arc  not  much  ele- 
vated and  which  disappear  on  the  apex;  whorls  five,  well- 
rounded,  the  last  being  a  trifle  longer  than  the  spire  in  most 
specimens;  spire  obtusely  conic;  sutures  impressed,  sometimes 
indented;  aperture  oblong-ovate,  somewhat  expanded,  nar- 
rowed at  the  upper  part,  generally  a  little  longer  than  the 
spire;  peristome  thin,  acute;  columella  oblique,  covered  with 
a  thin  testaceous  deposit;  the  columella  is  reflected  along  the 
lower  third,  the  reflection  nearly  covering  the  umbilicus  which 
is  narrowly  open. 


Length,  ^.50;  widlb,  4.CH1;  apertur 

long,  4/*:  width.  2.75  mill.  lIlXKs.) 

8.00;       ■'       4.i0;         - 

■'       4^10;       "        2.25     '■      (104fi8.) 

7.2.=-.;      "      ;i.,-.0;       " 

"     ■^^r.i>■     ■■      2.m   ■■    (UMt^fj.! 

Aninuil:  In  general  form  similar  to  desidiosa ;  color  light 
brown  or  blackish,  lighter  on  the  foot,  translucent  about  the 
edges  of  the  body.     Heart  situated  as  in  the  last  species,  pul- 
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sations  regular,  one  hundred  and  forty  to  one  hundred  and 
forty-six  per  minute. 

Jctm:     As  usual. 

RadulaioxmM\^\  ii+f+|+i+4+|+i?(22-i-22);  cen- 
tral tooth  as  usual;  lateral  teeth  bicuspid,  the  inner  cusp  very 
long  and  wide,  bifid,  the  outer  cusp  smaller;  marginal  teeth  long 
and  narrow,  the  distal  end  four-cuspid,  and  two  small  denticles 
on  the  center  of  the  outer  margin  (Fig.  86).  A  second  example 
gave  15-1-15  teeth  with  six  laterals.  This  latter  was  probably 
an  incomplete  membrane,  as  several  examinations  gave  the 
result  recorded  above. 

Genitalia:     Not  examined. 

Distribution:  New  England  to  California,  Canada  to  Geor- 
gia, Texas  and  New  Mexico. 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  Similar  to  that  of  desidiosa.  It  seems  to  prefer 
the  under  side  of  boards,  sticks  and  lily  pads. 


Fig.  86. 

Radula  of   Limn^ea   humilis  Say.    (Original.)    c,  central  tooth;    1, 
first  lateral;  15,  ninth  marginal. 

Remarks:  As  remarked  under  the  last  species,  humilis  is 
closely  related  to  desidiosa.  It  is  always  smaller  (about  one- 
half),  is  rarely  malleated,  and  the  spire  is  shorter  and  more 
conic  and  the  aperture  more  rounded.  This  is  one  of  our  most 
abundant  species  and  may  be  found  by  the  hundred  in  any 
small  pond  or  ditch,  attached  to  submerged  sticks,  stones  or 
vegetation.  It  is,  like  all  the  Limnoeids,  very  sociable,  and  is 
always  found  in  communities.  L.  desidiosa,  caperata  and  palus- 
tris  are  almost  always  found  associated  with  the  species.  It  is 
as  frequently  out  of  water  as  in  it,  and  this  fact  has  led  some 
conchologists  to  identify  it  as  Pomatiopsis,  Not  long  ago  a 
number  of  specimens  were  given  to  the  Academy  by  a  gentle- 
man who  said  they  were  found  in  wet  moss,  but  not  in  the 
water  at  all.  He  thought,  from  this  fact,  that  they  must  cer- 
tainly be  a  land  moUusk.     The  writer  has  had  this  species 
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crawl  over  his  desk  like  some  of  the  land  snails,  which  fact  is 
true,  in  a  lesser  degree,  of  L.  captrata  and  desuiiosa.  A  form 
occurs  at  Berry  Lake  in  which  the  spire  is  quite  short,  and  the 
aperture  longer  than  in  the  typical  form.  It  is  universally  dis- 
tributed, 

109.    Limiuea  caperata  Say.  pi.  xxx,  fig.  18. 

Umniea  cafierafa  Sav.  New  Harm.  Diss.,  Vol.  II.  p.  230,  1829. 

Shell:  Ovately  elongate,  rather  solid,  translucent;  color 
yellowish  horn  to  brown,  sometimes  black;  surface  shining  or 
dull;  lines  of  growth  numerous  and  very  fine;  shell  encircled 
by  numerous  irregular,  raised  spiral  lines,  which  give  the  shell 
a  somewhat  latticed  appearance;  these  spiral  lines  are  placed 
on  the  epidermis  and  may  be  rubbed  off  with  a  brush;  whorls 
five  to  six.  convex,  the  last  less  than  half  the  length  of  the  shell ; 
spire  long,  somewhat  acute;  sutures  very  heavily  impressed; 
aperture  ovate,  its  terminations  more  or  less  rounded,  fre- 
quently reddish  or  purplish;  peristome  thin,  sharp;  columella 
strong,  while,  reflected  so  as  to  cover  the  umbilicus;  there  is  a 
small  fold  crossing  the  center  of  the  columella;  umbilicus  small, 
narrow,  deep,  frequently  covered  by  the  reflected  columella. 
Length,  12.00;  width,  5,50;  apeniire  length,  5.S0;  wjdih,  3.00  mill.    (10666.) 


10.50; 

WX); 

5.00; 

•       2.50     '■ 

(lOfiSG.) 

9.00; 

4.50: 

4.00; 

■       2.50     '■ 

(10656.) 

11.00; 

5,50; 

6.60; 

3.00    •' 

(10437.) 

13.00; 

6.00; 

6.00; 

■      3.50    '• 

(12337.) 

I&.60; 

■       7.00; 

7.50; 

'      4.00    " 

(12687.) 

Animal:  Black  or  bluish  black,  lighter  below  and  minutely 
Recked  with  small,  whitish  dots,  which  are  scarcely  visible  ex- 
cept on  the  top  of  the  head;  head  distinct;  tentacles  short,  flat, 
triangular;  foot  short  and  wide,  8  mill,  long  and  3  mill.  wide. 
Heart  placed  a  trifle  below  the  center  of  the  columella,  the 
pulsations  ranging  from  one  hundred  and  twenty-nine  to  one 
hundred  and  thirty-three,  somewhat  irregular  in  movement. 

Jaw:     As  usual. 

Raiiula  formula:  j^  +  l+i+l +i  + J  +  U  (33-1-3'):  cen- 
tral tooth  as  usual;  lateral  teeth  with  a  subquadrate  base  of  at- 
tachment, the  reflection  longer  than  wide  and  bicuspid;  the 
inner  cusp  very  large,  the  outer  cusp  short;  the  eighth  to  tenth 
teeth  are  modified  from  laterals  to  marginals  by  the  bifurcation 
of  the  inner  cusp,  and  the  splitting  up  of  the  upper  part  of  the 
outer  cusp  into  small  denticles;  the  tenth  tooth  is  trifid  on  the 


THE   NATURAL   HISTORY  SURVEY  271 

inner  cusp  and  the  eleventh  and  all  that  follow  are  of  the  usual 
form  (Fig.  87). 

Genitalia:     Not  examined. 

Distribution:  New  England  to  California  and  Hudson  Bay 
to  Louisiana;  Alaska  (Randolph). 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  in  small  colonies  in  ditches  and  clear 
patches  of  swamp.     It  prefers  submerged  pieces  of  wood. 

Remarks:  This  species  is  distinguished  by  its  heavy  spiral 
lines  and  long,  acute  spire.  The  animal  is  very  rapid  and  de- 
cisive in  its  movements.  Several  specimens,  kept  together  in 
captivity,  ate  holes  in  each  other's  shell  for  the  lime  for  their 
own  shells.     This  was  at  first  attributed  to  cannibalism,  but 


Fig.  87. 

Radula  of  Limn^ea  caperata  Say.  (Original.)  c,  central  tooth;  1-7, 
lateral  teeth;  8,  9,  modified  marginals;  10,  first  true  marginal;  12, 14, 17, 
intermediate  marginals;  20,  25,  outer  marginals. 

upon  investigation  this  supposition  was  found  to  be  incorrect. 
It  is  quite  abundant  and  is  one  of  the  neatest  Limnseids  found 
in  this  area.  An  ^^%  mass  of  this  species  was  laid  March  16, 
1897.  J^  contained  forty-five  eggs,  distinctly  nucleated,  and  in 
a  jelly-like  mass  measuring  ii  by  2  mill. 

On  March  1 8th  a  second  ^g^  mass  was  laid,  and  on  the 
19th  three  more  masses.  On  the  22d  three  individuals  were  seen 
in  cpitu,  each  one  endeavoring  to  play  the  active  part.  Of  the 
five  ^%%  masses  laid  each  contained  the  following  number  of 
eggs:  42,  42,  35,  45,  28.  The  eggs  were  spherical  in  shape  and 
very  distinctly  nucleated.  One  set  of  eggs  was  laid  the  morn- 
ing of  the  19th,  and  at  noon  of  the  20th  embryos  were  seen 
slowly  rotating  about,  propelled  by  numerous  cilia.  The 
writer  regrets  that  through  some  accident  which  occurred  while 
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moving  from  one  house  to  another,  the  eggs  became  lost,  so 
that  he  is  unable  to  record  any  exact  observations  on  the  em- 
bryology of  caperata. 

109H.    Umntea  capenla  umblllcaU  Adams,  pi.  xxx,  tig.  19. 

Limnaa   Hmbiluaia  Adams,  Amcr.  Jouro.  Sci.,  ed.  I,  Vol,  XXXIX, 

P.3T4,  l&«, 
Limnaa  tubemii  Baker  (doh  Ppr.},  Trans.  St.  Louis  Acad.  Sci., 
Vol.XI,  p.l2,pl.i,  fig.  1.1901. 
Shell:    Ovate,  solid,  translucent;  color  yellowish  or  brown- 
ish horn;  surface  shining,  growth  lines  fine  and  numerous;  shell 
encircled  by  raised  spiral  lines;  whorls  five,  very  convex,  the 
last  whorl  inflated,  occupying  from  one-half  to  three-lifthi  of 
the  total  length  of  the  shell;  spire  short,  obtuse;  conic,  sutures 
much  impressed;   aperture  roundly  ovate,  one-half  to  three- 


Radula  of  Limn,ea  capekat 
central  tooth;  l-4,lateral  teeth;  'i 
ginal  leelh. 

fifths  the  length  of  the  shell,  the  terminations  rounded;  peri- 
stome thin,  sharp,  thickened  inside  by  a  reddish  deposit; 
columella  strong,  reflected  over  the  narrowly  open  umbilicus; 
columella  with  a  small  fold. 


Length,  10.00;  i 
G.OO; 
G.75; 


idtb,  5.00; 
'■  4.0'J; 
'■       4.tX); 


iperture  length,  .'i 


nil).  (106,^5.) 
(lOeo.'i.) 
■•  (10J!>2.) 
■■  (1247.^.J 
'•       (12ti86.) 


Animal:     Similar  to  that  of  caperata. 

Jaw:     As  usual,  striated. 

AW«/,;  formula:  6?  +  j  +  H-^  +  !+4+i  +  i+g2(30-l-3o); 
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central  tooth  as  usual;  first  four  laterals  with  a  quadrate  base 
of  attachment,  about  as  wide  as  high;  reflection  bicuspid,  the 
inner  cusp  very  large,  the  outer  cusp  smaller;  fifth  to  seventh 
transitory,  the  inner  cusp  becoming  split  up  into  two  cusps 
and  a  smaller  cusp  appearing  on  the  outer  side  of  the  outer 
cusp;  eighth,  and  all  after  true  marginals,  long  and  narrow, 
with  from  five  to  seven  cusps;  at  first  two  of  the  cusps  are 
situated  some  distance  up  the  outer  margin  of  the  cusp,  but 
finally  (20)  they  appear  only  on  the  distal  end  (Fig.  88). 

Genitalia:     Not  examined. 

Disiribtitiofi:    Same  as  caperaia. 

Geological  distribution :     Pleistocene ;  *  Loess 

Habitat:  Similar  to  and  almost  always  associated  with 
caperaia. 

Remarks:     This  variety  was -formerly  identified  as  cubensis 

Pfr.,  but  that  species  has  a  smooth  shell  and  is  more  robust, 

grouping  with  humilis  and  desidiosa  rather  than  with  the  caperata 

section.     Urnbilicata  is  doubtless  a  form  of  caperata,  but  seems 

distinct  enough  to  constitute  a  separate  variety  characterized 

by  a  short  spire  and  swollen  whorls.    Like  caperaia,  the  variety 

is  universally  distributed  throughout  the  area,  but  is  not  quite 

so  common.     Fossil  specimens  have  been  found  in  sand  banks 

along  the  lake  shore  north  of  Graceland  avenue. 

no.    Limniea  palustris  Miiller,  pi.  xxxii,  Rg.  1'. 

Limnaa  palustris  Muller,  Zool.  Dan.  Prodr.,  2934,  1776. 

Limnaus  elodes  Sav,  Journ.  Phil.  Acad.,  Vol.  II,  p.  169,  1821. 

Limnaa  umbrosa  Say,  Amer.  Conch.,  pi.  xxxi,  fig.  1,  1832. 

LimncEa  piebeia  Gould,  Invert,  of  Mass.,  1841. 

Limnaa  fragilis  Haldeman  (non  Linn^),  Mon.  p.  20,  pi.  vi  (non  figs. 

10, 11),  1842. 
Limncea  sumassi  Baird,  Proc.  Zool.  Soc,  London,  p.  68, 1863. 
Limnaa  palustris  var.  zebra  J.  W.  Taylor,  British  Mollusca  (vide 

Walker,  in  letter). 

Shell:  Varying  from  elongate  to  elongate-ovate,  rather 
thin;  color  varying  from  pale  brown  to  almost  jet  black;  sur- 
face dull  to  shining,  covered  with  numerous  crowded  growth 
lines  crossed  by  several  elevated  spiral  lines  and  by  numerous 
very  fine  impressed  spiral  lines,  which  give  the  surface  a  mal- 
leated  aspect;  the  whorls  are  sometimes  encircled  by  coarse 
wrinkles,  and  frequently  the  epidermis  is  so  arranged  as  to 
show  longitudinal  stripes  of  white  and  horn  color,  alternating; 
whorls  six,  rounded,  the  last  varying  in  its  rotundity;  spire 
sharp  and  pointed,  varying  from  over  half  to  three-fifths  the 
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length  of  the  entire  shell;  sutures  well  impressed;  aperture 
roundly-ovate,  more  or  less  expanded;  peristome  thin,  acute, 
sometimes  expanded,  in  old  specimens  thickened  by  a  heavy 
deposit  within;  the  peristome  is  white  and  there  is  a  band  of 
very  dark  brown  which  edges  the  callus  deposit;  columella 
oblique,  reHected.  with  a  large  (old  across  the  middle,  and  cov- 
ered by  a  heavy,  whitish,  testaceous  deposit  which  is  more  or 
less  spreading:  umbilicus  closed  by  the  spreading  callus  and 
reflected  columella,  but  the  region  is  indented  and  the  umbili- 
cus is  sometimes  narrowly  open. 


Length,  27,50;  width,    9^0;  aperture  lengih,  12.00; 


\ 


23.00; 

9.00; 

24.00; 

■■       10.00; 

80.00; 

"      12,00; 

26.00; 

■■      12.00; 

20.00; 

■■       9.00; 

15.50; 

"       7.00; 

26.50; 

'■      11.00; 

nimal: 

With  a  short. 

ridth.  5.00  mill.  (9323.) 


11.00 

"      5.00 

0114.) 

11.60 

■■      5,50 

(98&4.) 

14.00 

-      7.10 

(8115.) 

12.25 

■'      7.00 

(8113.) 

9.00 

"      4.50 

(&695.) 

8.50 

■■      8.50 

(9696.) 

11.00 

"      G.00 

(96M.) 

vide  fool,  rounded  before  and  be- 
hind; tentacles  short,  triangular;  color  black,  lighter  below, 
the  body  spotted  with  white  which  shows  through  the  shell. 
Heart  situated  as  usual,  pulsations  regular,  eighty  to  cighty- 
oae  per  minute.     Length  of  foot  8.00,  width  3.0a  mill. 

Jaw:     As  usual. 

RadulatotmuXB.:  |l+j+|+^+|-fJ+|i  (34-1-34);  cen- 
tral  tooth  as  usual;  lateral  teeth  of  the  usual  type,  bicuspid; 
transition  teeth  at  first  like  laterals  but  tricuspid,  the  central 
cusp  the  largest  (eleven)  but  soon  (thirteen)  the  inner  cusps 
become  more  equal  and  the  outer  cusp  small;  marginal  teeth 
of  the  usual  type  (Fig,  89).  In  one  membrane  examined 
(Fig.  90)  the  first  lateral  to  the  right  of  the  central  tooth  had  a 
bifid  outer  cusp.  This  was  observed  in  all  the  first  laterals  in 
this  membrane. 

Genitalia:     Not  observed. 

Distribution:  North  America,  Europe,  Asia;  circumpolar. 
Alaska  (Randolph). 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  Found  in  small  streams  and  rivers,  ponds  and 
lakes,  attached  to  floating  sticks  and  submerged  water  plants. 

Remarks:  This  is  a  very  common  and  also  a  very  variable 
species.  It  is  always  a  wide,  more  or  less  fusiform  species, 
with  the  aperture  and  spire  equal,  or  the  latter  a  trifle  longer. 
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but  never  twice  as  long,  as  in  reflexa.  The  malleation  is  usually, 
though  not  always,  present.  There  seem  to  be  no  geographic 
races  to  this  form,  as  several  varieties  may  be  found  in  a  single 
small  pool,  as  is  the  case  near  Bowmanville.  The  lip  may  be 
thin  or  thickened,  without  regard  to  size.  Some  forms  are 
ornamented  by  numerous  fine,  incremental  lines,  much  as  in 
some  land  shells. 

The  food  of  the  Limnceids  is  supposed  to  be  exclusively 


Fig.  89. 

Radula  of  LiMNiEA  palustris  Mtiller.  (Original.)  c,  central  tooth; 
1,  first  lateral;  7,  seventh  lateral:  12-13,  intermediate  teeth;  14,15,24,26, 
80,  marginal  teeth. 

vegetable,  but  fVom  some  recent  observations  and  from  late 
notes  of  other  naturalists  it  would  seem  that  the  group  is  car- 
niverous  as  well  as  scavengiferous.  The  writer  has  noted  this 
species  feeding  upon  dead  carcasses  (dogs,  cats,  etc.),  and 


Fig.  90. 
First  lateral  tooth  of  Limn^ea  palustris  Miiller,  with  bifid  outer 
cusp.    (Original.) 

Dr.  Sterki  (The  Nautilus,  Vol.  V,  p.  94,  1891)  has  seen  it  in  the 
act  of  eating  a  living  leech.  The  species  is  found  in  almost  all 
parts  of  the  area  and  in  some  localities  is  the  predominating 
form. 
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The  animal  of  palustris  is  very  rapid  in  movement.  It 
crawli  out  of  the  water  and  will  remain  in  this  position  for  a 
!ong  time.  When  crawling,  the  shell  is  frequently  moved  rap- 
idly from  side  to  side,  and  is  carried  at  all  conceivable  angles. 
It  is  a  very  rapid  feeder  and-will  soon  clear  up  the  sides  of  an 
aquarium,  Like  other  species  of  the  genus,  palustris  has  the 
habit  of  rising  very  suddenly  from  the  bottom  to  the  lop  of  the 
water  where  it  will  then  float  shell  dow 


iioa.    Llmnma  palustris  michlgsnensie  Walker,  pi.  xxxi'i.  tig.  5;  pi.  xxxi, 
lig.  Z',. 
Limnaa  palustris  mkhiganensis  Walker,  The  Nautilus.  Vol.  VI,  p. 33. 

pi.  i.  figs.  9,  10,  1892. 
This  form  is  characterized  by  the  aperture  being  about 
one-half  the  total  length,  the  outer  lip  is  thickened  within  by  a 
bluish-white  callus  edged  with  brownish  black;  this  shows  as 
a  white  longitudinal  band  on  the  outside  of  the  shell;  spire 
acute,  sutures  impressed.  Mr.  Walker  mentions  very  fine  spiral 
lines,  but  these  are  as  fully  developed  in  the  typical  forms  as 
in  the  variety. 

Ungtb,  20,00;  widlh.8.00;  aperture  lea gtb.  9.00;  width,  4.50  mill.     (12083,) 

"      17.00;      '■       7.00;       "  "        8.50;      "      4,00   "         (12083.) 

"      15.00;      ■'       7.00;       "  "       8.00;      "      4.00   "         (laOSOL) 

Hiibitat:     Associated  with  the  type,  but  not  as  numerous 

in  individuals,  and  found  from  Michigan  to  Washington. 

nob.    LImntea  palustris  autalllaaa  Lea,  pi.  xxxi,  tig,  0. 

Limnaa  mtlalliana  Lea,  Proe.  Amer.  Phil.  Soc,  Vol.  II,  p.  33.  1841 ; 
BiNNEY,  L.  &  Fr.,  Wat.  Sh.  N.  A.,  p.  42,  fig.  62. 1865. 
Several  specimens  apparently  referable  to  this  form  (which 
would  appear  to  be  a  good  variety  of  palustris)  were  collected 
recently  by  Mr.  j.  H.  Ferriss,  at  Rock  Run,  near  Joliet.     The 
whorls  in  this  species  are  more  swollen  and  the  sutures  less 
impressed   than   in  typical  palustris.     The   epidermis   is   also 
peculiarly  banded,  the  bands  showing  very  plainly  in  the  aper- 
ture.    It  has  been  found  only  at  the  above  locality. 
Length,  ■Jd.CH:  width,  !<.;rfj;  aperture  length.  lO-W;  width.  h.W  mill.    I12;H3.) 
l^.^Kl;      ■'       8.511:        "  ■■  9.,"i0;       ■■      J.iXi    "       (12^43.) 

Mr.  Lea's  description  is  appended  for  comparison. 
"Shell  ovateiy  conical,  rather  thin,  striate,  subdiaphanous, 
pale  brown,  imperforate;  spire  rather  short;  apex  red;  sutures 
impressed;  whorls  six. convex;  aperture  ovate,  inflated;  banded 
within," 

The  original  specimens  were  from  Oregon. 


\. 
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HOC.    Limniea  palu^tris  expaosa  Hald.,  pi.  xxxii,  Rg.  2. 

Limncea  expansa  Haldeman,  Mod.,  p.  29,  pi.  ix,  figs.  6-8, 1842. 
LimncBus  sufflatus  W.  W.  Calkins,  mss. 

This  form  seems  distinct  enough  to  constitute  a  variety. 
It  is  characterized  by  the  spire  and  aperture  being  of  equal 
length,  the  whorls  inflated  and  the  aperture  expanded  and 
shouldered  at  the  upper  part.  In  this  area  it  has  been  found 
only  in  the  Calumet  River.  The  figure  is  from  Calkins'  type  of 
sufflatus. 

Length,  26.00;  width,  13.00;  aperture  length,  15.00;  width,  8.00  mill.    (8875.) 
III.    Limniea  ferrissi,  N.  Sp.,  pi.  xxxi,  fig.  26. 

Shell:  Rather  thin,  elongated,  scalariform,  rimate;  color 
light  horn;  surface  dull  to  shining,  lines  of  growth  conspicuotis, 
crossed  by  impressed  spiral  lines;  whorls  six,  regularly  in- 
creasing, convex,  the  last  almost  round;  spire  sharply  conic, 
two-thirds  the  length  of  the  entire  shell;  sutures  deeply  im- 
pressed; apex  bounded,  deep  wine  color;  aperture  roundly 
oval,  one-third  the  length  of  the  shell,  brownish  within;  peri- 
stome thin,  sharp,  continuous;  columella  reflected,  thickened 
by  a  callus,  and  with  a  faint  plait;  umbilicus  narrow,  deep. 

Length,  11.00;  width,  5.50;  aperture  length,  4.50;  width,  3.00  mill. 

Animal,  jaw,  radula  and  genitalia  not  examined. 

Distribution:     Rock  Run,  Joliet,  111. 

Habitat:     Similar  to  Limncea palustris. 

Remarks:  Ferrissi  has  a  strong  resemblance  to  Limncea  hol- 
bollii  Beck  and  Moll.,  and  if  collected  in  Siberia  or  Greenland 
would  certainly  be  so  identified.  The  specimens  under  con- 
sideration were  collected  by  Mr.  J.  H.  Ferriss  in  Rock  Run, 
near  Joliet,  and  seem  to  constitute  a  very  distinct  species, 
characterized  by  rounded,  scalariform  whorls.  It  does  not 
seem  to  be  common  and  has  been  found  only  in  Rock  Run. 

113.     Limnaea  reflexa  Say,  pi.  xxxii,  fig.  6;  pi.  xxxi,  fig.  1. 

Limncea  reflexus  Say,  Journ.  Phil.  Acad.,  Vol.  II,  p.  167,  1821. 

Limn ff us  elongatus  Say,  1.  c,  p.  167, 1821. 

Limnaus  palustris  var.  distortus  Rossmassler,  Icon.,  Vol.  I,  p.  97, 

pl.ii,  fig.52,  1836. 
Lifnnaa  ianceata  GouLD,  Proc.  Bost.  Soc.  N.  H.,  Vol.  Ill,  p.  64,  1848. 

(Variety.) 
Limncea  zebra  Tryon,  Amer.  Journ.  Conch.,  Vol.  I,  p.  228,  pi.  xxiii, 

fig.  4,  1865. 

Shell:  Very  much  elongated,  narrow,  thin,  sometimes 
scalar;  color  honey-yellow  to  black,  sometimes  obscurely  Ion- 


gitudinally  banded;  surface  shining,  covered  with  numerous 
closely  crowded  growth  lines,  sometimes  showing  very  fine 
impressed  spiral  lines  which  reticulate  the  surface;  the  growth 
lines  are  also  wavy  and  elevated,  in  some  specimens  forming 
elevated  ridges  of  considerable  size;  apex  smooth,  brownish 
or  blackish;  whorls  six  to  seven,  elongate-rounded,  last  whorl 
dilated  (compressed  in  some  forms),  reflexed;  spire  very  long 
and  pointed,  occupying  about  two-thirds  of  the  entire  length 
of  the  shell;  sutures  impressed;  aperture  lunate  or  elongate- 
ovate,  narrowed  at  the  upper  part,  very  oblique  in  some  speci- 
mens; peristome  whitish,  thin,  sharp,  thickened  by  a  heavy 
callus  on  the  inside,  the  callus  chocolate  or  purplish  in  color; 
lower  part  of  peristome  dilated;  columella  oblique,  with  a 
heavy  plait  across  its  center,  running  up  into  the  whorl  and 
extending  to  the  apex;  the  columella  callus  is  heavy,  wide  and 
spreading,  and,  with  the  columella,  is  reflected  so  as  to  com- 
pletely cover  the  umbilicus;  umbilical  region  indented. 
Length,  36.50;  width,  11.00;  aperture  length,  14.00;  width.  7,00  mill.  (8111.) 


34.00; 

10.00; 

30,50; 

9,50; 

4a00: 

■      13.00; 

38.00; 

■       10.00; 

31.00; 

9,50; 

14.00; 

width 

7,00  mill 

(8111. 

13.00; 

e.oo    ■' 

(8111. 

12.50; 

■■ 

5,S0     - 

{8109. 

15.00; 

■■ 

8.50     " 

(8109. 

18.50; 

6.S0     ■■ 

(8110. 

13.00; 

■• 

7.00     ■' 

(8110. 

.) 
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A?iiina!-:  Bluish-black  or  black;  foot  short  and  wide,  12.50 
mill,  long,  6.50  mill,  wide;  other  characters  as  mpalustm.  The 
head  is  carried  but  little  in  advance  of  the  edge  of  the  shell. 

Jaw:     As  usual. 

Raduh  formula:  ^J-|-S-(- ^ -f-l-l- V +  1 +iM40-l-4O)  ; 
central  tooth  as  usual;  lateral  teeth  with  asubquadrate  base  of 
attachment;  reflection  large,  a  little  longer  than  wide;  bicus- 
pid, the  inner  cusp  very  large  and  sub-bifid,  the  second  part 
represented  only  by  a  swelling  on  the  inner  side  of  the  cusp; 
the  outer  cusp  is  short  and  narrow,  and  pointed;  intermediate 
laterals  and  marginals  tricuspid,  the  center  cusp  long,  the  outer 
cusps  short;  as  the  marginals  are  approached  the-  reflection 
becomes  narrow  and  the  outer  cusp  is  placed  nearer  the  top  of 
the  tooth;  marginal  teeth  long  and  narrow,  of  the  usual  type 
(Fig.  91). 

Genitalin:     Not  observed. 

Distribution:  Northern  United  States  and  Canada,  from 
the  Atlantic  to  tiie  Pacific. 

Ci'ologiciil distribution :     Pleistocene;  Loess. 
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Habitat:  Found  plentifully  in  creeks,  ponds,  lakes  and 
rivers,  attached  to  pieces  of  floating  wood,  submerged  vegeta- 
tion, stones,  etc.  Also  found  attached  to  floating  garbage, 
such  as  decaying  apples,  vegetables,  etc. 

Remarks:  This  is  one  of  our  most  common  species,  and, 
excepting  L.  stagnalis,  is  the  finest  and  largest  LimncBa  we  have. 
It  is  always  characterized  by  a  long  and  attenuated  spire  which 
is  generally  twice  as  long  as  the  aperture.  In  palustris  the  spire 
and  aperture  are  nearly  equal,  and  the  shell  is  wider  in  propor- 


FlG.  91. 

Radula  of  Limn^ea  reflexa  Say.    (Original.)    c,  central  tooth;   1, 
first  lateral;  11, 14,  intermediate  teeth;  18, 24,  29,  37,  39,  marginals. 

tion  to  its  length -than  in  reflexa,  and  the  latter  is  very  rarely 
malleated.  There  is  great  variation  in  the  attenuation  of  the 
spire,  which  the  figures  well  illustrate.  The  lip  is  sometimes 
continuous  and  entirely  separated  from  the  body  whorl,  and 
the  whorls  are  swollen  and  separated  by  a  deep  suture,  as 
shown  on  plate  xxxi.  Fig.  I.  This  is  intermediate  between  the 
typical  form  and  variety  scalaris. 

The  animal  is  generally  rather  sluggish  in  movement,  but 
sometimes  moves  with  considerable  rapidity,  especially  when 
feeding.  The  species  is  as  widely  distributed  in  the  present 
area  as  palustris. 

Dr.  Howard  N.  Lyon  has  raised  this  species  from  the  ^gg 


to  tbc 
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and  has  presented  the  set  showing  age- development  to  tbc 
Academy,  Considerable  variation  is  shown  in  the  form  ol  the 
shell,  ihe  young  (twelve  to  sixteen  weeks)  looking  very  like/. 
palustrh,  the  characteristic  "\.\i\5'C' oi  refit xa  not  appearing  until 
the  twenty-first  week.  The  measurements  of  the  successive 
stages  are  as  follows: 


tl  Weeks;  length 

1.  2.00,  * 

vidlh,  1.50  1 

12       .. 

5.00; 

■■     2.15 

12       " 

lO.OO: 

■■     5.00 

16        ■■ 

18.00; 

"     6.00 

15       '■ 

20,50; 

■■     7.50 

ai 

21.50; 

"    a.oo 

ai     " 

26.00; 

"     9,00 

S3       •■ 

26.60: 

■■      il50 

5^       •■ 

26.00; 

■■  n.M 

K       " 

as..'*; 

■■    1050 

Another  remarkable  set  showing  development  was  pre- 
sented by  Dr.  Lyon.  The  tablet  contains  fifteen  specimens 
which  were  all  killed  when  seventeen  weeks  old.  yet  the  small- 
est is  4  mill,  long  and  the  largest  j;  mill.  All  were  fed  on 
lettuce  and  contained  in  a  4-quart  battery  jar,  under  equal  con- 
ditions of  heat  and  light,  and  the  brood  was  from  a  single  egg 
capsule, 

-  lua.    UnttKB  rsflexafoHateoA  Baker,  pi.  xxxii,  t%.  4. 

r.i'iin,,-,!  .iltfiiudfa  llAKKR  fnot!  .Sav),  Trans,  Si,  Louis  Acat),  Sci..  \'..; 

IX,p. -iO,  [)l.i,lig.  4,  19111. 
Limna:!  rrfk.va  Jo/ielensis  IS.^KKH.The  Nautilus.  \ol.  X\'.  j,.    17.  l;»ll, 

-S7/.-//.-  With  an  attenuated  spire,  which  is  more  poinlcfi 
than  in  rellcxa;  whorls  seven,  somewhat  loosely  coiled,  vtiry 
convex;  leaving  a  well-marked  suture;  apex  small,  rounded, 
prominent;  aperture  about  a  third  the  length  of  the  entire 
shell,  hinale,  thickened  on  the  inside  by  a  heavy  callus;  peri- 
stome thin;  columella  covered  by  a  heavy  callus  and  with  ,1 
prominent  piait;  color  lijilit  horn,  sometimes  darker,  aperture 
dark  horn,  the  callus  yellowish,  bordered  with  dark  brown, 
other  characters  as  in  rejlcn'. 


1-9.1  "1; 

mi 
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Distribution:  Joliet, Illinois  (Ferriss);  Saginaw  River,  Mich. 
(Walker). 

Habitat:    Same  as  reflexa. 

Remarks:  This  variety  was  erroneously  identified  as  atten- 
uata  Say  in  a  paper  on  Limnaea  in  the  St.  Louis  Academy.  Mr. 
Bryant  Walker  called  the  writer's  attention  to  this  error  and 
suggested  its  description  as  a  new  variety,  characterized  by  an 
attenuated  spire,  rounded  whorls  and  a  general  scalariform  as- 
pect. It  is  fairly  common  at  Joliet,  but  has  not  been  found  in 
any  other  part  of  the  area. 

Jolietensis  has  a  close  resemblance  to  variety  kirtlandiana, 
but  in  the  former  the  whorls  are  more  rounded,  increase  more 
rapidly  in  size  and  the  last  whorl  is  differently  shaped.  The 
varieties  scalaris^  kirtlandiana  and  jolietensis  are  very  closely  re- 
lated but  seem  to  be  easily  distinguished. 

1 1 3b.    Limnaea  reflexa  walkeri  Baker,  pi.  xxxi,  fig.  2. 

Limnaa  reflexa  var.  scalaris  Bryant  Walker,  The  Nautilus,  Vol.  VI, 
p.  33,  pi.  i,  fig.  7,  1892. 

Not  scalaris  Van  den  Broeck  (Ann.  See.  Mai.  Belg.,  Vol.  V,  p. 
37,  pi.  ii,  fig,  1, 1870,  Vol.  vii,  p.  89, 1872),  a  variety  of  Limnaa 
sta^nalis,  > 

This  form  is  intermediate  between  the  typical  reflexa  and  the 
v^xxtXy  jolietensis.  It  is  in  reality  a  scalariform  condition,  the 
whorls  being  well  rounded  and  divided  by  a  deep  suture.  The 
variety  does  not  seem  to  be  very  common,  and  is  always  found, 
at  least  in  this  area,  associated  with  the  type.  It  may  be  col- 
lected sparingly  in  Lake  Calumet  and  near  Joliet. 

Length,  37.00;  width,  11.00;  aperture  length,  12.00;  width,  6.00  mill. 
28.00;      "         9.00;         ••  "        10.00;        "     5.50     " 

I  lac.    Limnaea  reflexa  kirtlandiana  Lea,  pi.  xxxi,  fig.  4. 

Limnaa  kirtlandiana  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  33, 1841. 

^' Shell:  Turreted,  thin,  irregularly  striate,  pale  horn  color, 
imperforate;  spire  attenuated;  sutures  impressed;  whorls  six, 
slightly  convex;  aperture  narrow-elliptical.  Diameter,  .26, 
length  .70  of  an  inch.*'     (Lea.) 

A  number  of  shells  answering  in  a  general  way  to  Lea's 
description  were  collected  by  the  writer  in  Mud  Lake,  near 
Grand  Crossing.  They  are  small,  none  of  them  exceeding 
four-fifths  of  an  inch  in  length.  The  whorls  seem  to  be  more 
rounded  in  some  individuals  than  Lea's  figure  (Binney,  Fig. 
Ill)  would  indicate,  but  aside  from  this  they  agree  very  well. 
In  some  specimens  the  outer  lip  is  thickened  within  by  a  heavy, 
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white  callus,  bordered  internally  with  very  deep  red  or  chest-J 
nut  The  original  locality  was  Poland,  Ohio,  and  it  has  since  4 
been  found  in  Michigan,  Utah  and  Nebraska,  which  distributic 
shows  that  it  is  Hkely  to  be  found  anywhere  within  the  arci^l 
bounded  by  these  localities.  In  the  present  region  it  has  beenfl 
found  in  Mud  Lake,  Berry  Lake  (collected  by  Prof.  W,  K*  < 
Higley),  and  in  a  ditch  at  Robcy. 
Lenglh,  20.00;  width,  7.00;  apenure  Icnglh,  7.50;  width,  3.76  mill.  (83J 
ISM:       "      6.00;        '■  ■'         7.00;      "      2^     "      {ViSi 

113d.     Umniea  reflexa  exllis  Lea,  pi.  xxxii,  tig,  3;  pi.  xxxi,  fig  3. 

Limnira  exilis  Lea,  Trans.  Amer.  Phil.  Soc,  Vol.  V,  p.  114,  pL  six 

82, 1837. 

Limnaa  reflexa  variety  Baker,  Trans.  St.  Louis  Acad.  Sci.,  Vol.  IX^V 
p.  i9;pl.  i,  fig.3,  190L 
Shell:     Elongated, attenuated,  thin;  color  light  corneous  or 
honey-yellow;  surface  shining,  growth  lines  distinct,  crowded, 
crossed  by  numerous  very  tine  incremental  stri^;  apex  smooth, 
very  dark  brown;  whorls  six   to  seven,  flat-sided,  rapidly  in- 
creasing in  size,  the  last  a  little  over  one-third  the  length  of 
the  entire  shell;  spire  long  and  very  much  attenuated;  sutures 
impressed,  margined  below  by  a  white  band  which  is  frequently 
edged  with   chestnut;  aperture  elongate-ovate,   slightly  con-  1 
tracted  at  the  upper  part;  peristome  sharp, thin,  a  rather  heavy 
callus  within  which  is  dark  chestnut  colored,  the  remainder  of 
the  aperture  being  brownish  or  horn  color;  this  color  shows  on 
the  outside  as  alight  band;  umbilicus  closed;  columella  oblique, 
not  twisted,  covered  with  a  ihin  callus  and  with  a  light  plait. 
Length,  37.00;  width,  11.00;  aperture  lenglh,  14  00;  width.  B.OO  mill. 
30.00;      ■■       9.00;         '■  "        13.00;      ■'       5.00    " 

24.00;      ■'        7.50;         "  "        10.50;      "       4..W    ■■ 

Distribution:  Mississippi  Valley,  occurring  also  in  Michi- 
gan. 

Remarks:  This  variety  in  its  typical  form  is  almost  ois- 
tinct  enough  to  constitute  a  species,  and  might  be  so  designated 
did  not  intermediate  forms  occur.  The  most  pronounced  dis- 
tinguishing characters  are  the  flat-sided  whorls,  particulaily 
the  last,  the  long,  stccple-shaped  spite  and  the  shallow  sutures. 
The  peculiar  twist,  so  characteristic  of  typical  njh-.xn,  is  absent, 
as  is  also  the  wide  aperture.  The  animal  is  similar  to  reflexa : 
the  radula  has  the  formula  'i.'  +  !;  +  ';"  +  l  +  '.;"  +  "+4 !  (4C-1-40). 
the  teeth  being  the  same  as  those  of  reflexa. 

This  very  distinct  variety  has  been  found  only  in  the  Cal- 
umet River,  so  far  as  at  present  known. 
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Among  a  lot  of  specimens  from  Calumet  River,  the  indi- 
vidual which  is  here  figured  (PI.  31,  Fig.  3)  was  found.  It  is  the 
slenderest  specimen  of  reflexa  yet  seen,  the  whorls  (seven  and 
one-half)  are  just  a  trifle  convex,  the  sutures  somewhat  im- 
pressed, and  the  spire  very  attenuated. 

Length,  36.00;  width,  9.50;  aperture  length,  14.00;  width,  6.00  mill. 

ii3.    Limniea  stagnalis*  appressa  Say,  pi.  xxxiv,  fig.  1. 

LimnoBa  appressa  Say,  Journ.  Phil.  Acad.,  Vol.  II,  p.  168, 1821. 
LimncEa  speciosa  Ziegler  of  Rossmassler,  Icon,  und  Siissw.  Moll., 

pt.  I,  p.  96,  pi.  ii,  fig.  50, 1835. 
Limncea  jugularis  Say,  Nich.  Encycl.,  Amer.  ed.,  1816.    (Variety.) 
Limncea  sta^alis  var.  occidentalis  Hemphill,  The  Nautilus,  Vol.  IV, 

p.  26, 1890.    (Variety.) 
Limncea  stagnalis  var.  sanctcemaria  Walker,  1.  c.  Vol.  VI,  p.  31,  pi.  1, 

figs.  4,  5, 1892.    (Variety.) 

Shell:  Elongated  (or  oval),  ventricose  at  the  anterior  end, 
thin;  color  yellowish-horn  to  brownish-black;  surface  shining, 
growth  lines  numerous,  crowded,  more  or  less  elevated,  crossed 
by  numerous  fine,  impressed  spiral  lines;  apex  smooth,  brown- 
ish horn  color;  whorls  six  and  one-half,  rapidly  increasing,  all 
but  the  last  two  rather  flat  sided;  last  whorl  very  large,  con- 
siderably dilated  and  inflated;  spire  long,  pointed,  acute,  occu- 
pying about  half  the  length  of  the  entire  shell  (sometimes  very 
short);  sutures  distinct,  sometimes  impressed;  aperture  large, 
broadly  ovate,  dilated,  particularly  at  the  upper  part;  peris- 
tome thin,  acute,  in  some  specimens  thickened  by  an  internal 
callus;  lower  part  rounded;  columella  crossed  in  the  middle  by 
a  very  heavy  plait,  which  starts  from  the  base  of  the  aperture 
and  runs  obliquely  into  the  aperture  of  the  shell  about  10  mm. 
from  the  junction  of  the  peristome  with  the  body  whorl;  there 
is  a  spreading  callus  on  the  columella  and  labrum,  which  com- 
pletely covers  the  umbilicus. 

Lgth.,  48.00;  width.  21.50; aperture  igth.,  26.00;  width,  14.00  mill.    (8113.) 
•♦      51.00;      "      22.50;       "  "      26.50;      "      15.00    "         (8113.) 

••      33.00;      "      16.75;       ♦♦  "      18.50;      "        9.50    "         (8113.) 

'•      50.00;      "      20.00;       ''  "      26.00;      "      12.00    "         (8113.) 

♦'      62.50;      "      25.50;       ''  "      3:3.00;      "      17.00    "    (coll.  Jensen.) 

"      57.00;      '•      24.00;       "  "      31.00;      "      14.50    "         (12315.) 


♦It  seems  hardly  necessary,  or  worth  the  time  expended,  to  name  the  numerous  varie- 
ties of  this  species  recognized  by  European  writers,  and  yet  it  may  be  of  some  interest  to 
tabulate  the  names  of  some  of  these  varieties  as  recorded  in  the  Annales  de  laScciete  Mala- 
cologiquc  de  BelRique,  Vol.  VII.  1S72.  p.  81,  et  seq.  These  are:  sittistrosa,  Jtfl.  (reversed), 
lutea,  maxima,  rx/'ausa,  (juadratiiiiilata,  alba,  erosa,  regularis,  distorta,  afetia^bipiicatay 
losiu/dfa,  a\\  of  Collin;  minima,  g-idbosa,  ii/aquea/a,  a<juiirii.  nrenaria,  ftcducta,  all  of  J. 
Colb.;  rosea  Gass.,  subfusca,  major,  Pumila,  ttirgida,  all  of  Moq.-Jan.,  var.  roseo-labiata 
Wolf  (Moq.), /rai''/7/j  I-  {^\o{\.),  icalaris  Broeck.  This  list  simply  shows  to  what  extent 
the  system  of  varietal  naming  may  be  carried. 
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Animal:     Dark  horo-colored,  tinged  with   bluish  on  the] 
foot;  head  distinct,  separated  from  the  body  by  a  constrictic 
or  neck,  and  produced  into  lateral  flaps  or  vela;  tentacles  tri-  I 
angular,  rather  long,  flat,  the  eyes  placed  on  their  bases;  foot- ' 
short  and  wide,  truncated  before  and  roundly  pointed  behind, 
20.00  mill,  long  and  g.oo  mill,  wide;  respiratory  orifice  very 
large,  placed  near  the  junction  of  the  peristome  with  the  body 


Fic.  92. 
Animal  of  LlNN.«ASTAaNA[.ts  Lldd£.  (Caaadiaa  NaturaliEl.Vol.  Il.p.  IMujll 

whorl.     Heart  situated  midway  between  upper  and  lower  ends^ 
of  columella,  pulsations   varying  from  thirty-seven  to   forty- 
eighl  per  minute  (Fig.  gz), 
yaw:    As  usual. 

j?Ww/rt  formula:  J?+=.i^  +  i^  +  l+V+7-3+J?  (46-1-^6); 
central  tooth  as  usual,  a  single  membrane  examined  had  the  cen- 
tral tooth  abnormal  in  possessing  a  denticle  on  the  left  side  of 
the  reflection  (Fig.  93,  c);  lateral  teeth  with  a  quadrate  base 
of  attachment,  the  reflection  very  large,  reaching  far  below  the 
base  of  attachment,  bicuspid,  the  inner  cusp  very  large,  the 
outer  cusp  very  small  ( the  first  lateral  has  a  bifid  inner  cusp ) ; 
intermediate  teeth  very  long  and  narrow,  bi-  or  tricuspid;  mar- 
ginal teeth  very  long  and  narrow,  four  or  more  cuspid,  the  cusps 
being  very  blunt  and  small  and  extending  irregularly  along 
the  outer  edge  of  the  tcelh.  The  number  of  teeth  seems  to 
vary  in  different  individuals:  the  writer  has  counted  from  46- 
1-46  to  54-1-54:  Binney  (L.  and  K.  W.  Sh.,  p.  z8|  gives  40-1-40 
and  (p.  155)  47-r-47  teeth;  Bland  ;ind  Hinney  {Am,  Journ. 
Conch.,  Vol.  VII.,  p.  161)  give  40-1-40.  It  is  probable  that 
the  membrane  having  54-1-54  leelh  was  abnormal.  46  1-46 
is  the  number  generally  counted  by  the  writer  I  l-ig.  93). 

Genitdliii:     \ot  e.\amined. 

Distribution:  North  America,  from  the  Atlantic  to  the 
Pacific  Oceans, 
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Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  generally  in  stagnant  spots  of  ponds  and 
rivers  about  decaying  vegetation.  Rotting  fruit  or  vegetables 
floating  in  the  water  will  be  found  a  good  habitat  for  this  spe- 
cies. Dredged  from  a  depth  of  ten  meters  at  High  Island 
Harbor,  Lake  Michigan.     (Vide  Bryant  Walker.) 

Remarks:  This  is  our  largest  and  finest  Limncea,  easily 
distinguished  by  its  great  size,  pointed  spire  and  ample  aper- 
ture. It  varies  to  a  great  extent,  principally  in  the  form  and 
size  of  the  aperture,  which  is  normally  about  the  same  length 
as  the  spire,  but  may  be  twice  its  length;  it  may  also  be  elon- 
gately  rounded  or  spreading  and  flaring.    With  all  its  variation, 


Fig.  93. 

Radula  of  LimN/EA  stagnalis  Linn^.  (Original.)  c,  central  tooth 
(abnormal);  1,  first  lateral;  2,  second  lateral;  14,  fourteenth  lateral  or  first 
intermediate  tooth;  19,  28,  marginal  teeth. 

however,  it  is  easily  identified  and  cannot  be  mistaken  for  any 
other  shell.  This  species  may  be  classed  with  palustris,  under 
the  remarks  on  the  latter  species,  in  regard  to  its  food.  It  has 
been  seen  about  dead  carcasses  of  a  number  of  animals.  So 
far  as  known  it  is  confined  to  the  southern  and  western  regions. 
Mr.  Bryant  Walker  has  called  the  writer's  attention  to  the 
fact  that  the  typical  stagfialis  of  Europe  is  not  found  in  Amer- 
ica.   A  study  of  numerous  specimens  has  convinced  the  writer 


ifm  THE   CHICAGO  ACADEMY  OF  SCIENCES, 

that  this  is  true  and  that  the  typical  American  forms  should  be  . 
called  var.  appressa.  as  distinguished  by  Say  years  ago. 
SuMamily  Planorblnae. 

"Lateral  jaws  present,"  "Tentacles  filiform."  "Foot  short/' 
(Dall.)  Genitalia  on  the  right  or  left  side. 

Genus  PLANORBIS  Guettard.  1756. 

Shell:  Dextral  or  sinistral,  discoidal,  with  a  flat,  depressed 
spire  which  is  visible  from  both  sides ;  aperture  crescent  shaped 
or  oval;  peristome  thin,  simple,  more  or  less  expanded. 

Animal:  (Fig.  94.)  With  a  short,  ovate  foot;  tentacles 
slender,  filiform,  ttie  eyes  sessile  at  their  inner  bases;  genitalia 
on  left  or  right  side;  lateral  jaws  present;  radula  with  sub- 
quadrate  teeth,  the  central  being  bicuspid,  the  laterals  tricuspid, 
and  the  marginals  serrated;  ova  deposited  in  a  thin  envelope,   1 

Genitalin:  {Plunorbis  contrus,  Bronn,  Klassen  und  Ordnun- 
gen  der  Weichthiere,  taf.  ciii.  Fig,  lO.)    The  ovotestis  is  long 


i 


Fig.  94. 
Animal  of  Planoriiis.    (Binncy,  Fig.  175.) 


and  made  up  of  a  number  of  minute  tubes;  it  is  buried  in  the 
liver,  as  in  Limna^a;  theovisperm  duct  is  very  long,  convoluted 
at  its  upper  part  and  terminates  just  below  the  albuminiparous 
gland,  which  is  rounded  and  made  up  of  rather  large  cells;  the 
vas  deferens  is  very  long,  thick  at  its  upper  part  and  narrow 
at  its  lower  part,  and  enters  the  penis  near  its  summit;  the 
prostate  is  placed  near  the  center  of  the  vas  deferens,  and  is 
about  three  times  as  long  as  wide;  the  oviduct  is  rather  long, 
swollen  at  its  lower  part,  where  it  ■jnters  the  cylindropyriform 
vagina;  the  receptaculum  seminis  is  cylindrical,  and  its  duct  is 
short  and  thick  and  enters  the  atrium  near  the  female  oriface 
(Fig-9S)- 

Distribution:     World  wide. 

KRV    TO    SPKCIKS    III--    I'l.ANOKDIS. 

A.     Shell  large,  sinisual. 

a.     Aperture  not  expamleii. 

1.  Ape\  sunk  below  the  lasl  whorl Jrivctvis 

2.  Apex  Mush  with  the  last  whorl .Itutiditus 


\ 
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b.    Aperture  expanded  or  bell-shaped. 

1.  Both  upper  and  lower  surface  forminf^  a  cone-shaped 
depression,  the  edge  of  the  last  whorl,  above  and  be- 
low, bordered  by  a  sharp  carina bicarinatus 

2.  Upper  and  lower  surface  on  same  plane,  not  form- 
ing a  depression;  all  of  the  whorls  visible  above  and 

two  rounded  whorls  visible  below.    No  carina,  .xampanulatus 


Fig.  95. 

Genitalia  of  Planorbis  corneus.  (Bronn,  Klassen  und  Ordnungen 
der  Weichthiere,  Malacozoa,  taf.  CIII,  Fig.  10.)  dh,  ovisperm  duct;  gh, 
ovotestis;  gal,  albuminiparous  gland;  od,  oviduct;  p,  penis;  pr,  prostate; 
rs,  receptaculum  seminis. 


B.    Shell  small,  dextral. 

a.  Periphery  acutely  keeled. 

1.    Umbilicus  narrow  and  rather  deep ^xacutus 

b.  Periphery  rounded  or  obtusely  keeled. 
1.    Umbilicus  shallow  and  broad. 

t Whorls  well  rounded,  aperture  ovate .parvus 

tt Whorls  angular,  aperture  deflected dejlectus 

Subgenus  HELISOMA  Swainson,  1840. 

"Shell  ventricose,  whorls  angulated.     Spire   sunk   below 
the  body  whorl."     (Dall.) 
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Nich.  Ency.,  pi.  ii,  fig.  2, 1811. 


1.  Phil. 


:.  Acad..  ' 
of  Ma.s5.,  p.  202,  6g.  132.  IBil.  (Not  of 


114.    PUnorbU  trlvolvls ! 

PiaHorbis  Irivolvis  Sav 

Bulla  fluviatilis  Say,  J 

Planorbis  lemtus  Gould,  Ini 
Say.) 

Planorbis  regularis  Lea.  Trans.  Amer.  Phil.  Soc,  Vol.  IX.  p.  6, 1841. 
(Juvenile?) 

Planorbis  fHegasloma  De  Kav,  N.  V.  Moll.,  p.  (11.  pi.  iv.  figs.  TO,  Bl.  1H«. 

PAysa planorbula  DeKay.N.  V.  Moll.,  p.  76,  pi.  v.  fig.  83,  1843  (juve- 
nile). 

Planorbis  triiioMs  VAt./allux  HaLdeman,  Mon.,  p.  16,  pi.  iii,  figs.  1-3, 
1844. 

Planorbis  macrostomMS  Whiteaves,  Can.  Nat.,  Vol.  VIII,  p.  113,  fig. 
18S3.    (Variety.) 

Planorhit  pUxala  Ingersoll,  Survey  of  the  Terr,  p,  40-J,  1S74. 

Planorbis distortui  W.  W.  Calkins,  kss. 

Cochlea  trium  orbum  Lister,  Concb.,  pi.  cxl,  fig.  4(5. 
Shell:    Sinistral,*  discoidal,  flat,  carinate  above,  subcari- 
nate  below;  color  brownish  or  chestnut  horn;  surface  shining, 


Fig.  %. 

Radula  of  Planorbis  TRivoi.vis  .Say.    (Original.)    c,  central  tooth; 
I,  first  lateral;  S,  intermediate  marginal;  14,  seventh  marginal. 

lines  of  growth  oblique,  numerous,  raised,  equidistant;  apex 
almost  submerged  in  the  coils  of  the  whorls;  whorls  four,  dis- 
coidal, rounded,  subcarinate  below,  carinate  above;  spire  Hat, 
in  the  young  perfectly  Hal,  but  in  the  adult  sunk  below  the  level 
of  the  last  whorl,  always  exhibiting  all  the  volutions;  sutures 
rather  deeply  indented;  periphery  rounded;  base  of  shell  in- 
dented, showing  from  two  and  a  half  to  three  volutions,  which 


Length. 

Width. 

Aperture  Length. 

Width.  Mills 

9.50 

26.00 

9.50 

8.00 

8.00 

23.00 

8.50 

7.50 

9.00 

20.00 

8.50 

5.50 

7.00 

18.00 

6.50 

5.50 

8.50 

18.00 

7.00 

5.50 

8.00 

17.00 

7.00 

6.50 

7.50 

21.00 

7.00 

7.00 

8.00 

22.00 

8.00 

7.00 

8.50 

17.00 

7.00 

6.50 

4.50 

5.50 

4.25 

2.00 

6.50 

7.00 

6.00 

2.50 

7.25 

12.00 

7.00 

4.50 
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are  rounded  and  have  very  deep  sutures  between  them;  aper- 
ture broadly  lunate,  somewhat  expanded  below,  and  with  a 
V-shaped  angle  above;  the  aperture  is  exactly  the  height  of  the 
body-whorl;  peristome  acute,  thin,  rounded,  a  little  thickened 
on  the  inside  and  bordered  within  by  a  wide  chocolate  or  yel- 
lowish band  extending  from  one  termination  to  the  other;  ter-* 
minations  approaching  and  connected  by  a  very  thin  callus; 
interior  of  aperture  bluish-white  or  horn  colored;  umbilicus 
narrow,  deep,  funnel-shaped. 

ngrth.        Width.  Mills. 

(8118.) 

(8118.) 

(8116.) 

(8396.)  (distortus.) 

(8119.) 

(8119.) 

(8117.) 

(8117.) 

(8389.) 

(8732.)  ]      Age 

(8732.)  ^develop- 

(8732.)  J   ment. 

Animal:  Dark  brown,  sometimes  dotted  with  yellowish; 
foot  short,  wide,  rounded  before  and  behind;  tentacles  long, 
filiform,  always  in  motion;  head  not  separated  from  the  rest  of 
the  body  by  a  constriction;  eyes  situated  on  prominences  at 
the  inner  base  of  the  tentacles.  Length  of  foot,  13.00,  width 
4.50  mill.;  tentacles  i  i.oo  mill,  in  length.  Mantle  margin  sim- 
ple.    Heart  pulsations  seventy  to  seventy-four,  very  regular. 

Jaw:  With  a  median  arcuated,  crenulated  plate  and  two 
narrow  accessory  plates. 

Radula  formula:  a-V+i+i+J+B-V  (>9— I  — >9);  central 
tooth  with  a  base  of  attachment  longer  than  wide,  swollen  and 
rounded  on  the  lower  half;  reflection  bicuspid,  broad,  the  cusps 
long  and  narrow,  fang-like;  lateral  teeth  with  a  quadrate  base 
of  attachment  and  a  large,  square  reflection  which  is  tricuspid, 
the  center  cusp  being  very  wide  and  blunt  and  the  side  cusps 
long  and  narrow;  intermediate  teeth  similar  to  laterals,  but 
varying  in  the  number  and  arrangement  of  the  cusps;  some- 
times the  change  from  laterals  to  marginals  is  abrupt,  at  others 
it  is  very  gradual,  and  in  some  membranes  there  appear  to  be 
no  two  marginals  alike;  the  large,  blunt,  central  cusp  in  the  lat- 
eral teeth  becomes  a  long  and  narrow  cusp  in  the  intermediate 


teeth  and  the  side  cusps  become  much  larger,  so  that  all  three 
cusps  are  about  equal;  in  addition  to  I  his  the  outer  edge  of  the 
cusp  develops  several  small  denticles;  marginal  teeth  long  and 
narrow,  with  three  small  cusps  at  the  distal  end,  and  several 
(three  to  four)  small  denticles  on  the  outer  edge  (Fig,  96). 

Genitalia:     Not  examined. 

Distribution:     Eastern  North  America,  west  to  the  Rocky 
Mountains;  Manitoba.     (Hanham.) 

Geological  diiiribuHon :     Pleistocene;  Loess. 

Habitat:     Found   abundantly  in   the   small   streams   and 
large  bodies  of  water,  either  crawling  on  the  muddy  bottom  or  , 
on  sticks  or  other  submerged  objects,  including  vegetation. 

Remarks:  This  is  the  most  common,  and  at  the  sam 
time  one  of  the  most  variable,  species  found  in  the  area  under 
consideration.  It  is  subject  to  much  distortion,  and  several  1 
malformations  have  been  given  specific  names  {plcxaiii.distorta); 
its  size  is  extremely  variable,  and  giant,  or  especially  corpulent 
specimens,  or  those  with  an  expanded  peristome,  have  been 
described  as  distinct  (jnacrostomus) .  It  may  always  be  distin- 
guished by  its  sharp,  simple  lip,  and  by  both  sides  showing  al- 
most the  same  number  of  whorls.  The  young  shell  looks  like 
a  Pkysa  with  the  apex  cut  off.  The  animal  is  quite  rapid  i 
movement,  and  it  is  an  interesting  sight  to  observe  one  of  these 
creatures  moving  along  the  glass  side  of  an  aquarium,  with 
its  long,  filiform  tentacles  waving  about,  and  its  shell  carried 
perfectly  perpendicular.  Dr.  Sterki  (Nautilus,  Vol.  V,  p.  94), 
speaks  of  the  peculiar  "stepping"  of  this  species.  He  says: 
"He  goes  a  'step,'  as  far  as  he  conveniently  can,  with  the  shell 
deep  down  and  close  to  the  head;  then  he  pushes  it  forward 
and  upward,  thus  shoving  the  sand  away  and  making  room  for 
another  'step.'  It  is  more  than  probable  that  this  digging  is 
done  not  merely  for  locomotion  — for  lie  could  do  it  much 
easier — but  in  search  of  food."  The  other  species  also  per- 
form this  "stepping"  act.  The  species  is  universally  distributed 
throughout  the  area.  During  progression  the  shell  is  carried 
almost  perfectly  perpendicular,  and  the  spire  and  base  become 
the  rigiit  and  left  side. 
115.     Planorbis  truncatus  Miles,  pi.  x^x,  tig.l-'8. 

Flitnorhis  trumalu!  Mii.Ks,  in  \VI^-^■UKl.[.■^  Geological  Survey,  Mich., 

SIuU:     Sinistral,  orbicularly  discoidal,  angulated  and  flat 
above,  subcarinatcd  and  rounded  below;  color  light  chestnut  or 
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brownish;  surface  shining,  lines  of  growth  numerous,  vertical, 
raised,  equidistant,  crossed  by  raised,  equidistant  spiral  lines, 
giving  the  surface  a  latticed  aspect;  these  spiral  lines  are  de- 
veloped on  the  lower,  rounded  surface  and  on  the  peripheral 
portion  of  the  whorl,  but  not  on  the  flat  upper  surface;  apex 
distinct,  pearly,  a  little  raised  above  the  whorls;  whorls  four, 
carinated  above,  subcarinated  below;  periphery  rounded;  spire 
flat,  as  though  cut  off,  exhibiting  all  the  volutions  in  the  same 
plane;  sutures  separated  by  a  raised  carina;  base  of  shell 
rounded,  last  whorl  strongly  keeled;  umbilical  opening  round, 
wide,  rather  deep;  aperture  ovate,  deflected  and  rounded  at  the 
lower  part,  flat  and  shouldered  at  the  upper  part;  peristome 
thin,  acute,  not  expanded,  thickened  by  a  heavy,  white  callus 
on  the  inside,  which  is  bordered  by  a  purplish  band;  interior  of 
aperture  whitish,  showing  the  spiral  and  growth  lines. 

Length,  6.00;  width,  11.00;  aperture  length,  6.00;  width,  5.00  mill.    (8397.) 
6.00;     "         10.50;        "  "  5.50;     "        4.00    "        (8397.) 

7.00;     "         11.00;        "  "  6.50;      "         4.00    "        (8397.) 

Animal:  Brownish  in  color,  lighter  on  sides  of  foot  and 
tentacles;  tentacles  one-half  the  length  of  foot,  rather  thick 
and  blunt;  foot  wide,  short,  rounded  at  both  ends  (4.50  mill, 
long,  2.00  mill,  wide,  small  specimen);  head  broad,  auriculated; 
respiratory  tube  very  large. 

Jaw:     As  in  trivolvis, 

Radula  formula:  i^J+i+J+^+J  +  l  +  H  (22- 1-22);  the 
teeth  seemed  to  be  in  all  respects  like  trivolvis. 

Genitalia:     Not  examined. 

Distribution:  Saginaw  Bay,  Mich.  (Miles);  Elk  River, 
Antrim  County,  Mich.  (Walker);  Miller's,  Ind.  (W.  K.  Higley); 
North  Branch  Chicago  River  (T.  Jensen);  George  Lake  (T. 
Jensen);  Chicago  Drainage  Canal,  Summit,  III.  (Baker). 

Geological  distribution:     Pleistocene. 

Habitat:     Found  under  conditions  similar  to  P,  trivolvis. 

Remarks:  This  seems  to  be  a  very  distinct  species  and  is 
quite  rare.  While  examining  young  specimens  of  trivolvis  the 
writer  was  struck  by  the  very  close  similarity  between  them  and 
tnmcaius.  This  fact  leads  him  to  believe  that  the  present  spe- 
cies is  a  recent  offshoot  or  variation  from  trivolvis^  which  is  the 
parent  stock.  The  truncated  spire  and  latticed  sculpture  serve 
to  distinguish  this  very  beautiful  species.  It  seems  to  be  an 
inhabitant  of  deep  water  and  only  a  very  few  specimens  have 
thus  far  been  collected  in  this  area.     The  animal  is  very  slow 
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in  movement  and  carries  its  shell  at  an  angle  of  4;^.  While 
watching  this  species  (as  well  as  others)  feeding  upon  the 
glass  sides  o£  a  jar,  it  seems  evident  that  the  entire  radula  is 
exserted  when  eating  the  growths  on  the  glass,  in  exactly  the 
same  manner  that  a  cat  laps  up  milk.  While  feeding,  the  su- 
perior jaw  may  be  plainly  seen,  as  well  as  the  radula. 
116.    Planorbis  blcarlnatus  Say,  pi.  xxxii,  fig,  13. 

Pianorbi^i  hicarinalus  Say,  Nich.  Encycl.,  pi.  i,  fig-.  4,  1317. 

Helix  angulaia  Rackett,  Linn.  Trans.,  Vol.  XIII,  p.  42,  pi.  v.,  fig.  I. 
1822. 

Plannrbii  tHgenatus  Conrad,  N.  Fresh  Sh.  Suppl.,  p.  8,  pi.  ix.  fig.  W, 
I3»t. 

Planorbis  antrosus  Combad,  Amer.  Journ.  Science,  I  aer.,  Vol.  XXV, 
p,  S48,  IS,U 

Ptarwrbis  iauhis  H.  Adams,  Proc.  i^o51,  Soc.  London,  p.  145,  1861. 

Planoriis.  iicarinatMs  corrugaius  Currier,  Walker.  The  Nauiiliis,  Vol. 
VI,  p.  136, 1893.    (Variety.) 

Plaitorbisbicarinaius major 'Ww.K.f.n.  1.  c.  p.  136.  lffB3.    IVariety.) 

Plartorbis  Hcarinatus  va.r.  aroostookentis  Pilsbry,  The  Nauiilus,  Vol. 
VIII.  p.  115, 1895.    (Variety.! 

/'/(HwrWjWfan"Ha/«jrfnii/i*j Baker, I.C..V0I. XV,  p.  180,1902.  (Variety.) 
Shell: — ^Sinistral,  discoidal,  angulated;  color  yellowish  or 
brownish  horn,  sometimes  dark  brown  or  reddish;  surface  shin- 
ing, lines  of  growth  oblique,  numerous,  strong  elevated,  crossed 
by  very  minute  striie;  apex  small,  but  visible  at  the  base  of 
the  cone-shaped  depression  formed  by  the  spire;  whorls  three, 
discoidal,  sharply  carinated  above  and  below;  periphery 
rounded;  spire  exhibiting  all  of  the  volutions  but  forming  a 
cone-shaped  depression;  sutures  impressed;  base  of  shell  form- 
ing a  deep  umbilical  depression  which  exhibits  all  of  the  volu- 
tions; aperture  lunately-ovate,  rounded  below  and  v-shaped 
above,  where  it  rises  far  above  the  body  whorl;  the  aperture 
(usually)  forms  a  slight  bell-shaped  enlargement,  higher  than 
wide;  peristome  thin,  acute,  expanded,  thickened  within  by  a 
bluish-white  callus,  and  with  a  band  of  reddish-brown  just  back 
of  this;  extending  from  the  termination  above  to  the  v-shaped 
depression  below;  terminations  connected  by  a  thin  callus;  in- 
terior of  aperture  whitish  or  brownish;  sometimes  there  arc 
two  whitish  spiral  bands  within  the  aperture,  where  the  superior 
and  inferior  carinalions  make  a  shoulder,  and  extend  far  within 
the  throat, 
l.engtb,  IU)II;  width,  Kf.OO;  aperture  length.  n.lK);   width,  .'>.l>0   mill.    1(^487.) 

■'        :>M:        "         H.IHl;  ■■  4.00;         "      -.'.m      ■■        i.*lS8.j 

.■"I.JU;      "      10,(10;  "  ;...'^;        •■     .i.im     ■'       i;i;f43,) 


\ 
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Animal:  With  a  rather  wide  foot  (6x3^  mill.)  rounded  be- 
fore and  behind;  tentacles  rather  long  and  filiform,  as  long  as, 
or  longer  than,  the  foot;  head  rounded  and  not  so  much  auric- 
ulated  as  in  trivolvis;  color  blackish,  flecked  with  white  on  the 
foot  and  tentacles;  respiratory  tube  large,  blackish,  flecked 
with  white;  eyes  placed  as  usual. 

Jaw:     As  in  the  genus. 

Radula  formula:  *|+i+f+i+|+f+ii  (30- 1-30);  cen- 
tral tooth  as  usual;  lateral  teeth  of  the  usual  shape,  but  reflec- 
tion with  a  large,  squarish  central  cusp,  a  large,  rounded  inner 


Radula  of  Planorbis  bicarinatus  Say.   (Original.)    c,  central  tootb; 
1,  first  lateral;  9,  intermediate  tooth;  12,  third  marginal;  25,  outer  marginal. 

cusp  and  a  smaller  outer  cusp;  intermediate  teeth  with  three 
nearly  equal,  rather  sharp  cusps;  marginal  teeth  as  usual  (Fig. 
97).     The  writer  counted  136  rows  in  one  membrane. 

Getntalia:     Not  examined. 

Distribution:  United  States  and  Canada,  from  New  Eng- 
land to  Manitoba,  and  south  to  New  Mexico. 

Geological  distribution :     Pleistocene. 

Habitat:  In  rivers  and  ponds,  in  water  from  two  to  ten  or 
fifteen  feet  in  depth,  on  a  muddy  bottom. 

Remarks:  Bicarinatus  is  at  once  distinguished  by  the  pecu- 
liar, cone-shaped  depression  on  both  the  upper  and  lower  sur- 
face, and  by  the  characteristic  v-shaped  part  of  the  aperture 
which  rises  above  the  body  whorl.  The  species  is  quite  abun- 
dant but  is  difficult  to  obtain  alive  on  account  of  its  preferring 
deep  water.  The  animal  is  rather  slow  in  movement,  the  head 
is  carried  much  farther  in  advance  of  the  foot  than  in  trivolvis. 
It  is  an  interesting  sight  to  see  one  of  this  species  crawling  up 


the  side  of  an  aquarium,  eating  everything  in  its  path.  If  a 
morsel  that  is  distasteful  is  taken  into  the  mouth,  it  will  be 
immediately  "spit  out."  In  one  specimen  examined,  the  man- 
tle cavity  was  infested  by  a  small  parasite  (or  messmate) 
which  came  out  and  went  into  the  mantle  chamber  without 
causing  the  snail  any  apparent  discomfort.  Bicarituitui  is  found 
in  all  regions  of  the  area,  and  has  been  collected  fossil  in  sand 
banks  on  the  lake  shore,  north  of  Graceland  avenue,  by  Mr- 
Jensen. 

SuiiGENUS  PLANORBELLA  Haldeman.  1844- 
"Shell  tew-whorled,  aperture  campanulate."     (Dall.) 
117.    PInnorbIs  caropanulatus  Sa^.  pi.  xxxit,  iig.  11. 

Vtanorbh  campanulatus  Sav,  Jour.  I'hil.  Acad.,  V0I.  II.  p,  16«,  1831. 
rianorhis  hellus  Lea,  I'loc.  Amer.  Phil.  Soc,  Vol.  II.  p.  32. 1821. 
I'liuiorhii  Hcarinatus  Sowerbv,  Genera,  pi.  iv  |non  Say). 
Helix  angulala  SwEfpAKD,  teste  J.  de  C.  Sowerby.  F&una   Boreali- 

Americana.  Vol.  Ill,  p.  315. 
Planorbh  eampiwulatus  minor  Currier.  Walker.  The  Nautilus,  Vol. 


VI,  p.  137, 


J 


Fig.  98. 
Radula  of  I'lanohhih  campanuc.atv.s   Say.    (Original.)    c,  central 
tooth;  1,  first  lateral;  9,  intermediate  looth;  l;i,  third  marginal. 


Shell:     Sinistral,  discoidal,  n 
brownish-horn,  sometimes    reddi; 
t^rowth   oblique,    very  numerous, 
most  part;   whorls    four,  discoidal 
rarely  subcarinated  ;  spire  Hat.  on  a  lev 
of  the  whorls,  exhibiting  all  the  volu 
pressed:  periphery  rounded;    base  ot 
two  volutions  with  a  deep  umbilicus 


;  or   less  rounded;   color 

surface   shining,  lines  of 

sed,  equidistant   for   tlie 

uncled  above  and  below, 

/el  with  the  {jcneral  plane 

utures  deeply  im- 

oimded,  showing 

middle;  aperture 
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lunate,  the  terminations  of  about  the  same  shape,  but  rather 
more  expanded  below;  the  mouth  of  the  aperture  dilates  to  a 
great  extent,  forming  a  bell-shaped  projection,  a  little  wider 
than  high;  peristome  thin,  sharp,  somewhat  expanded,  the  ter- 
minations joined  by  a  distinct  callus;  just  within  the  aperture 
there  is  a  heavy  ridge,  where  the  bulging  begins;  the  diameter 
of  the  aperture,  where  the  dilation  begins,  is  but  one-half  that 
of  the  aperture  at  the  ending  of  the  dilation;  interior  of  aper- 
ture bluish-white. 


Length,  6.00;  width,  11.00 

6.50;  "        10.00 

7.00;  "        15.50 

7.00;  "        14.50 


<f 


(< 


aperture  length,  5.00 

5.50 
5.50 
4.75 


(< 


IC 


II 


fl 


l< 


it 


width,  4.00  mill.  (8481.) 

5.00  .  "  (8481.) 

5.00      "  (8484.) 

4.75      ••  (8485.) 


II 


i( 


II 


Anunal:  Similar  to  that  of  trivolvis ;  color  blackish  all 
over;  tentacles  rather  short  and  blunt;  head  very  wide  and 
auriculated;  foot  rounded  before  and  rather  pointed  behind; 


1  «  « 

Fig.  99. 

Under  surfaces  of  the  animals  of  Planorbis,  showing  variation  in  the 
shape  of  the  foot  while  in  progression.  (Original.)  1,  hicarinatus; 
'2,  TRivoLvis;  3,  campanulatus;  4,  truncatus. 

8  mill,  long  and  4  mill.  wide.     Heart  beats  seventy-two  per 
minute.     Some  specimens   appear  of  a  greenish  color  when 
viewed  through  the  shell. 
yaw:     As  usual. 

Radula  formula:  iJ  +  i+i  +  i+i+f+i^(25- 1-25);  cen- 
tral  tooth  as  usual;  lateral  teeth  with  three  very  nearly  equal 
cusps;  intermediate  teeth  and  marginals  as  usual.  The  lateral 
teeth  of  this  species  differ  considerably  from  those  of  irivolvis, 
bicaruiahis  and  tncncatiis  in  having  three  very  nearly  equal  cusps. 
Several  examinations  have  been  made  to  verify  this  statement 
and  there  seems  to  be  no  doubt  of  the  accuracy  of  the  same 
(Fig.  98). 

Genitalia:     Not  examined. 

Geological distribtition:     Pleistocene;  Loess. 
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Habitat:    Same  as  Mearinahts. 

Remarks:  CantpatiulfUui  is  cJistinfjuished  from  all  othci 
Planorbca  by  its  curious  beli-shaped  aperlure.  The  flatness  of 
the  whorls  will  also  help  to  distinguish  it.  This  species,  like 
bieariviitus,  is  an  inhabitant  ol  rather  deep  water  and  it  is  dtffi- 
cuit  to  obtain  alive  without  a  dredge.  It  is  universally  dis- 
tributed throughout  the  area.  The  animal  of  campanulatus  is 
slow  in  movement  and  the  shell  is  carried  almost  perpendicular. 

In  studying  the  last  four  species  the  writer  has  noted  that 
there  is  considerable  variation  in  the  shape  of  the  foot  and 
head,  Biciirinntiis  has  a  long  foot  and  a  large,  rounded  head, 
both  flecked  with  white,  and  Che  tentacles  are  very  long  and 
filiform;  trivolvis  has  a  broad,  rounded,  blackish  foot,  a  wide 
head  and  rather  .short,  thick  tentacles;  in  campanulatui  the  foot 
is  pointed  behind  and  is  very  black;  and  in  trttnciUus  it  is  nar- 
rower behind  than  before  and  is  of  a  brownish  color  (see 
f^'B-  99)-  If  these  four  species  be  placed  side  by  side  these 
differences  may  be  plainly  seen. 

Subgenus  MENETUS  H.  and  A.  Adams,  1855. 

"Shell  depressed,  whorls  rapidly  increasing.  Periphery 
angulated."     (Datl.) 

118.     Planorbis  exacutus  Say,  pi.  xxvi,  ftg. ,"), 

Planorbis  exacutus  Say,  /our.  Phil.  Acad.,  Vol.  11.  p.  1(1.^,  1821. 
Planorhis  lens  Lea,  Trans.  Amcr.  Phil.  Soc,  Vol.  VI,  p.  CB,  pi.  xxiii, 

fig.  m,  I83H. 
PaliuHnahyatimi  Lka,  Trans.  Amer.  I'hil.  Soc.  Vol,  Vi,  p,  17,  pi.  xxjin 

lig.  81,  ISilt.      (Monstrosity.) 
I'huwrbis  brognuirtuimi  1.i;a,  1.  c,  Vol.  I\.  p.  114,  1844;  I'roc,  Vol.  11, 

p.  242,  1842, 
Plajwrbii  Icnlicularis  Lka,  1.  c,  Vol.  IX,  p.  (i,  1844. 

Shell:  Dextral.  very  much  depressed,  with  an  acute  per- 
iphery; color  pearly  white;  surface  shining,  slightly  polished, 
lines  of  growth  numerous,  oblique,  slightly  elevated;  apex  dis- 
tinct, on  a  level  with  the  spire;  whorls  four,  rapidly  incrcasint;, 
sloping  in  a  well-rounded  curve  to  the  acutely  keeled  per- 
iphery; spire  very  flat,  all  the  wiiorls  in  tiie  same  plajie,  or 
very  slightly  depressed  at  the  apex;  .sutuies  impressed;  base 
of  shell  llatly  convex;  umbilicus  latlier  narrow,  dee]),  exhibit- 
ing all  the  volutions:  aperture  obliquely  ovate,  .-^unielimes 
obtusely  triiugular;  peristome  thin,  acute,  the  superior  part 
produced  very  much  over  the  inferior  part  and  expanded  near 
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the  periphery;  peristome  a  little  thickened  on  the  inside;  inte- 
rior of  aperture  pearly. 

Length,  1.50;  width.  5.00;  aperture  length,  1.40;  width,  2.25  mill.    (10278.) 
2.00;      "       7.50;        "  "         1.75;       "      8.00    "        (12359.) 

Animal:  Similar  to  P.  parvus;  color  brownish;  the  foot  is 
very  short  and  rounded 

Jaw:     As  usual. 

Radula:     In  all  respects  like  that  oi parvus. 

Genitalia:     Not  examined. 

Distribution:  Northern,  Middle  and  Western  States  and 
Canada,  south  to  New  Mexico. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  quite  abundantly  in  rivers  and  ponds  in 
water  from  four  to  five  feet  in  depth,  either  on  a  muddy  bot- 
tom or  crawling  among  algae. 

Remarks:  This  is  a  distinct  species  easily  known  by  its 
narrow  umbilicus  and  very  acute  periphery.  It  is  subject  to 
considerable  variation,  and  a  number  of  names  have  been  given 
to  the  different  forms.  Some  of  these  forms  are  pure  mon- 
strosities and  others  simple  local  variations.  In  the  present 
area  it  is  found  in  the  southern  and  western  region. 

Subgenus  QYRAULUS  Agassiz,  1837. 

''Shell:  Rounded  above,  flat  beneath,  whorls  few,  rapidly 
increasing."     (Dall.) 

119.    Planorbis  parvus  Say,  pi.  xxvi,  fig.  7. 

Planorbis  parvus  Say,  Nich.  Encycl.,  pi.  i,  fig.  5, 1817. 

Planorbis  vermicularis  GouLD,  Proc.  Bos.  Soc.  Nat.  Hist.,  Vol.  II,  p., 

212,  1847.    (Variety.) 

Planorbis  billingsii  Lea,  Proc.  Phil.  Acad.,  Vol.  Ill,  p.  109, 1864. 

Planorbis  circumstriatus  Tryon,  con.  Haldeman's  Mon.,  p.  212,  pi. 
vii,  figs.  14-16,  1870.    (Variety.) 

Planorbis  concavus  Anthony,  Cat.  of  Shells  of  Cin.    (No  descr.),  187-. 

Shell:  Small,  dextral,  depressed,  with  a  well-rounded  per- 
iphery; color  bright  horn  to  jet  black;  surface  shining  in  the 
light  colored  specimens  but  dull  in  the  black  examples;  lines 
of  growth  oblique,  numerous,  fine,  slightly  elevated,  frequently 
crossed  on  the  base  by  several  raised  spiral  lines;  apex  not  dis- 
tinct, generally,  but  on  a  level  with  the  rest  of  the  spire;  whorls 
four,  rapidly  enlarging;  periphery  rounded;  spire  flat,  all  the 
whorls  in  the  same  plane;  sutures  very  deeply  impressed;  base 
concave,  sometimes  with  raised  revolving  lines;  umbilicus  very 
wide,  shallow,  exhibiting  all  the  volutions;  aperture  broadly- 


THE   CHICAGO  ACADEUT  OF  SCIENCES- 

ovate,  expanded,  very  nearly  in  the  same  plane  as  the  last 
whorl;  peristome  acute,  thin,  the  superior  margin  produced 
very  much  over  the  inferior  margin,  and  expanded  near  the 
junction  with  the  body  whorl;  interior  of  aperture  yellowish- 
while  or  whitish;  terminations  of  peristome  connected  by  a 
thin  callus. 

Length.  l.UO;  nidlh,  3.00;  aperture  length.  .95;  width,  IM  mill.    (1*^^42.1 

1.2S;      •■       4.10;         "  "         I.IO;        "       1.25    "        (10243.) 

1.25;      ■■       4.00;  "  ■'         1.10;        "       I.IO     "        (I0Z45.) 

1.50;     ■■      5,00;        "  '■        1.53;       '■      1.50    "        (12360-1 

Animal:     Dark  brown,  lighter  below;  loot  short,  rounded; 

tentacles  filiform,  whitish,  with  a  dark  line  on  the  center  of  the 

dorsal  surface;  respiratory  groove  long  and  narrow,  whitish. 

Jaw:     With  lateral  plates  present. 

RaduJa  formula:     ^A+l+i+l+^'-V  ('8  ~  i  -  l8);  central 
tooth  with  a  base  of  attachment  longer  than  wide,  produced  at 


A 


the  lower  outer  corner  and  excavated  in  the  center  of  the  lower 
margin;  reflection  bicuspid,  the  cusps  short  and  wide;  lateral 
teeth  with  a  subquadrate  base  of  attachment;  reflection  wide, 
tricuspid,  the  center  cusp  long  and  rather  wide,  the  side  cusps 
shorter;  marginal  teeth  modified  laterals  in  being  low  and  very 
wide,  the  outer  cusp  splitting  into  2-3-4  smal!  cusps  (Fig.  too.) 

Genitalia:     Not  examined. 

Distribution :  Whole  of  eastern  North  America,  west  to 
Manitoba  and  California.  Dredged  in  Lake  Superior,  at  a 
depth  of  eight  to  thirteen  fathoms 

Geotogiciil  distribution :     I'leistocene ;  Loess. 

Hiibitiit:  Found  in  great  abundance  on  the  stems  of  water 
plants,  submerged  objects  and  among  Heating  vegetation, such 
as  Spirogyra. 

Remarks:  This  is  our  most  common  small  Phinorbis,  dis- 
tinguished   by  its    rounded    .ipcrtiire   and  periphery.     It   is  so 
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common  in  some  localities  that  several  thousand  may  be  gath- 
ered in  a  few  hours;  the  writer  has  observed  them  by  hundreds 
in  tangled  masses  of  Spirogyra,  The  animal  is  quite  active 
when  temperature  and  external  conditions  are  favorable.  It 
progresses  by  a  series  of  "steps"  or  jerks  and  pulls  the  shell 
after  it,  the  latter  being  carried  almost  flat.  Parvus  is  infested 
with  two  species  of  flukes  which  occur  in  great  numbers  in  the 
muscular  tegument  of  the  lobes  of  the  liver  and  the  folds  of 
the  intestines.  They  have  been  named  Monostoma  lucanica  and 
Distoma  ascoidea  by  Dr.  Leidy  (Proc.  Phil.  Acad.,  p.  200-201, 
1877.)  It  has  been  found  in  the  ditches  at  East  Chicago  on 
submerged  parts  of  Utricularia  vulgaris  Linn^. 

Several  erratic  forms  (monstrosities)  of  this  species  have 
been  found.  Dr.  H.  N.  Lyon  found  three  specimens  at  the 
Chicago  Avenue  Water  Works  among  some  ten  thousand  nor- 
mal specimens  examined.  The  monstrosities  are  scalar  for 
the  most  part,  although  one  specimen  was  normal  to  the  last 
half  of  the  last  whorl,  when  it  suddenly  became  deflected. 
These  erratic  forms  seem  to  be  very  rare. 

130.    Planorbls  deflectus  Say,  pi.  xxvi,  fig.  6. 

Planorbis  deflectus  Say,  Long's  Expedition,  Vol.  II,  p.  261,  pi.  xv,  fig. 

8,  1824. 
Planorbis  obliquus  De  Kay,  N.  Y.  Moll.,  p.  62,  pi.  iv,  fig.  57,  a,  b,  1848. 

Shell:  Small,  dextral,  depressed,  with  an  obtuse  keel  at 
the  periphery;  color  light  to  dark  horn,  rarely  jet  black;  surface 
shining,  lines  of  growth  numerous,  fine,  oblique;  apex  not  dis- 
tinct, sunk  below  the  level  of  the  whorls;  whorls  four  to  four 
and  one-half,rapidly  enlarging;  peripheryobtuselykeeled;  spire 
flat,  all  of  the  whorls,  excepting  the  apical,  in  the  same  plane; 
sutures  impressed;  base  concave;  umbilicus  wide,  shallow,  ex- 
hibiting all  the  volutions;  aperture  suboval,  deflected,  much 
wider  than  high  (or  long);  peristome  acute,  thin,  the  superior 
portion  produced  as  in  ^^rz^w^,  thickened  on  the  inside;  termin- 
ations connected  by  a  heavy  white  callus;  interior  of  aperture 
yellowish-white  or  brownish. 

Lgth.,  2.00;  width,  6.00;  aper.  Igth.,  1.50;  width,  2.00  mill.    (12120.) 

2.50;      "       5.75;      "        "      1.50;      "       2.00     "        (12120.)  distorted. 
2.00;     "       6.00;     "       "      1.50;      "      2.00     "        (12362.) 

Animal:    Similar  to  that  oi  parvus;  color  blackish  above, 

lighter  on  base  of  foot. 

Jaw:     As  usual. 

Radiila:    Similar  to  that  o\ parvus.   In  a  number  of  exami- 
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nations  the  writer  failed  to  note  any  differences  of  importance  in 
the  radula;of  these  small  species.  The  number  of  teeth  seemed 
to  be  always  17-I-17  or  18-I-18, 

Gtnilriliii:     Not  examined. 

Distribution:  Maine  west  to  Nebraska,  Great  Slave  Lake 
south  to  Maryland. 

Geological  distribution:     Pleistocene;  Loess. 

Haiitat:  Same  as  parvus,  but  preferring  sticks  and  stones, 
and  frequenting  deeper  water. 

Remarks:  This  is  the  largest  of  our  small  Planorbjes,  dis- 
tinguished from  P. parvus  by  its  obtuse  peripheral  keel  and  de- 
flected aperture.  Some  distorted  specimens  show  a  scalariform 
tendency  (No.  121J0).  Particularly  large  specimens  have  been 
collected  at  Bowmanville. 

Genus  SEOMENTINA,  Fleming. 

Shell:  Dextral.  discoidal,  depressed;  spireon  a  planewith 
all  the  whorls;  the  interior  of  the  whorls  with  numerous  trans- 
verse teeth;  aperture  circular  or  oval;  peristome  simple. 

Animal:  Similar  to  that  of  Planorbis ;  foot  narrow  ante- 
riorly, but  wider  and  larger  behind, 

Jaw:  Narrow,  arched,  pointed.  For  Raduta,  see  under 
armigera. 

Distribution:     Europe,  Asia,  Australia,  North  America. 

Subgenus  PLANORBULA  Haldeman,  1844. 

All  of  the  teeth  in  the  aperture,  except  the  last  row,  ab- 
sorbed in  the  adult. 
lai.    Segmentlna  armisera  Say,  pi.  xxx,  fig.  32. 

Phinorbis  armigcnis  Say,  Journ.  Fbil.  Acad.,  Vol.  11,  p.  \fA.  181S. 

Shell:  Dextral,  flat,  somewhat  carinated  above  and  be- 
low the  periphery;  color  peari-white  to  reddish-brown,  some- 
times black;  surface  smooth,  shining,  lines  of  growth  very  fine, 
oblitiuc;  apex  sunken  below  the  level  of  the  whorls,  very  smal' 
and  rounded;  whorls  four,  regularly  and  slowly  increasing,  ob- 
tusely carinated  above  and  below  the  rounded  periphery;  spire 
concave,  e.vhibiting  all  the  whorls;  sutures  impressed;  base  of 
shell  rounded;  umbilicus  round,  deep,  rather  wide,  concave, 
showing  nearly  all  the  volutions;  aperture  subovate,  a  trifle 
oblique,  armed  with  five  teeth,  one  on  the  parietal  wall  long, 
thin.  S-shaped,  extending  \n  an  oblique  direction  from  a  point 
near  the  upper  carination  of  the  body-whorl  to  a  point  near 
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the  lower  carination;  three  on  the  peripheral  wall,  the  two 
upper  ones  being  prominent,  short,  thick  and  triangular,  and  the 
lower  one  more  or  less  lamelliform  and  situated  on  the  base 
of  the  aperture,  and  one  small  conic  tooth  near  the  superior 
junction  of  the  peristome  with  the  body- wall;  peristome  thin, 
acute,  slightly  thickened  inside,  the  superior  margin  a  trifle 
produced;  interior  of  aperture  pearly-white,  with  a  band  of 
reddish  just  within  the  aperture  extending  parallel  to  the  edge 
of  the  aperture.  In  some  specimens  there  is  a  sixth  tooth, 
small,  acute,  elevated,  just  below  the  targe  one  on  the  parietal 
wall;  this,  however,  is  not  always  developed  (Fig.  loi). 
Length,  2.50;  width,  6.00;  aperture  length,  2.50;  width.  I.25mill.  (8473.) 
'■      2.00;         "      5.00;       "  "       2.00;       "      1.00    "        (8478.) 

"      2.75;        "      6.00;       "  "        2.25;        "      1.50    "        (8474.) 

"      3.00;         "      8.00;       "  "       2.50;        "      2.00    "      (12363.) 

Animal:    With  a  rounded  foot  which  is  rather  wide;  head 
diitinct,  somewhat   auriculate;    tentacles  very  long  and  fili- 


FiG.  101. 

A  Say,  sbowiDg  number  and  posJ- 


form,  one  and  one-half-times  as  long  as  the  foot;  eyes  placed 
as  in  Planorbis;  color  blackish,  lighter  on  edge  of  foot  and  ten- 
tacles; respiratory  groove  long  and  pointed,  thin  and  transpar- 
ent.    The  foot  measures  2j^  by  yi  mill. 

jfaTv:     Not  differing  from  thaX  oi  PlanoHns. 

Roiiula  formula:  i^+S+i+l  +  A  (18-1-18);  .central 
tooth  with  a  long,  narrow  base  of  attachment,  expanded  on  the 
lower,  outer  corners;  reflection  wide,  bicuspid;  lateral  teeth 
wide,  a  trifle  longer  than  wide,  tricuspid,  the  center  cusp  long, 
wide  and  sharp,  and  the  side  cusps  short  and  sharp;  marginal 
teeth  at  first  similar  to  laterals  with  the  addition  of  a  second 
small  outer  cusp;  the  marginals  become  wide  and  low  toward 
the  margin  and  three  small  outer  cusps  are  developed  (Fig. 
102). 

Genitalia:     Not  examined. 
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DisPibuHtin:  Eastern,  Middle  and  Western  States  and 
Canada, 

Geologif at  distribution:     Pleistocene;  Loess 

Habitat:  Found  plentifully  In  the  smaller  streams,  crawl- 
ing over  submerged  sticks,  stones  and  water  plants. 

Rem/irls:  This  interesting  species  is  at  once  known  by  the 
denticles  within  the  aperture,  which  can  only  be  seen  with  a 
good  lens.  It  is  quite  a  common  species,  under  favorable  cir- 
cumstances congregating  by  hundreds.  Its  movements  are 
rather  rapid,  and  when  in  progression  its  tentacles  are  con- 
stantly moving  about.     When  eating,  the   mouth  opens  and 


k 
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closes  very  rapidly.     It  is  found  in  the  three  regions  of  the 
area. 

FAMILY  ANCYLID-E. 

"Lateral  jaws  present.  Teeth  resembling  Limnaa.  Shell 
patelliform.  Hermaphrodite,  but  not  capable  of  simultaneous 
reciprocal  impregnation,  as  in  the  Limna-ans,"    Dall. 

Genus  ANCVLUS  Geoffroy.   1776 
Shell:     Patelliform,  thin,  conic;  apex  turned   to  the  k-ft, 
posterior;  aperture  as  wide  as  the  whole  shell;  peristome  en- 
tire, simple;  interior  of  shell  with  a  subspiral  muscle-scar. 

Animiil  (Fig.  103}:  With  avery  large  fout.  oval  in  shape; 
tentacles  short,  stout,  triangular,  cyus  situated  at  their  inner 
bases;  mantle  margin  simple;  pulmonary  orifice  protected  by  a 
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small  lobe;  genitalia  on  the  left  side;  jaws  three,  thin,  lateral 
plate  fused  with  the  superior  jaw,  ornamented  with  papillae; 
lingual  membrane  broad,  with  numerous,  crowded  teeth;  cen- 
tral tooth  small,  narrow,  simple;  lateral  teeth  broad,  bicuspid, 
the  inner  cusp  much  the  larger  and  bifid;  marginal  teeth  ser- 
rated, longer  than  wide. 

Genitalia:     The  genitalia  of  Aneylus  is  peculiar;   the  ovo- 
testis  is  globular  and  the  albuminiparous  gland  is  very  large, 


Fig.  103. 
Animal  of  Ancvlus.     (After  Biniiey.) 

tubular,  and  placed  very  near  the  ovotestis;  the  oviduct  and 
vas  deferens  are  long  and  the  penis  is  very  long.  The  figure, 
from  Bronn,  is  sufficiently  characteristic  without  further  de- 
scription (Fig.  104). 

Distribution:     North  and  South  America,  Europe  and  Aus- 
tralia. 

KEY  TO  SPECIES  OF  ANCYLUS, 

A.  Apex  placed  centrally,  shell  conic tardus 

B.  Apex  placed  posteriorly  and  directed  to  one  side. 

a.  Apex  placed  near  tbe   posterior  end  and  a  little  10  one 

side  of  the  center.    Shell  depressed -conic rivularis 

b.  Apex  placed  near  the  posterior  end,  at  or  close  to  the 

margin  of  one  side.    Shell  very  oblique skimekii 


Fig.  104. 

Genitalia  of  Ancvlus  fluviatilis.  (Bronn,  Klassen  und  Ordnungen 
der  Weicblhiere.  Malacozoa.  laf.  CIII.  Fig.  16.)  gh,  ovotestis;  gal,  albu- 
miniparous gland;  nb,  radula  sac:  p,  penis;  rs,  receptaculum  seminit; 
5,  salivary  glands. 

laa.    ANCYLU5  RIVtJLAR15  Say,  pi.  xxx,  tig.  29. 

Ancylut  rivularis  Say,  Journ.  Phil,  Acad.,  Vol.  I,  p.  125.  1819. 
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Shell:  Small,  depressed-conic,  fragile, sides  nearly  parallel, 
a  trifle  rounded  but  narrowed  posteriorly;  anterior  slope  long, 
convex,  with  a  decided  "hump"  toward  Ihe  apex;  posterior 
slope  short,  concave;  sides  convex;  apex  prominent,  elevated, 
obtuse,  directed  posteriorly  and  a  little  to  the  right  side;  the 
apex  divides  the  shell  into  about  three  equal  parts,  one  poste- 
rior and  two  anterior;  aperture  as  large  as  the  shell,  narrowed 
posteriorly;  peristome  entire,  simple,  acute;  color  light  horn;  " 
interior  of  aperture  whitish. 

Lenglh,  3.00;  width,  2.00;  height,  1.25  mill.  (12143.) 
■•  2.75;  "  1.50;  "  1.00  ■'  (I21i3.) 
"       5.00;        "      2.76;       -"       2.00     ■■        (13051.) 

Animal:  With  a  rather  short  and  wide  foot,  emarginate  in 
front,  rounded  behind;  color  plumbeous,  finely  dotted  with 
white,  with  a  jellowish  line  extendmg  longitudinally  on  the 
head;    head  emarginate   in    front   Mith    lateral    flaps;  mantle 


Fio.106.  

ANCVms  RIVULARIS  Say.    (Original.)    Animal  viewed  from  the  under 

side  (enlarged). 

simple,  of  good  size;  tentacles  short,  tapering,  eyes  placed  near 
the  inner  bases  of  the  tentacles;  shell  attached  by  a  single 
large  muscle  in  the  apex  of  the  shell.  The  foot  measures  3.2 
mill,  in  length  and  1.00  mill,  in  width  in  an  animal  contained 
in  a  shell  j.oo  mill,  in  lenglh  by  2.75  mill,  in  width  (Fig,  105). 

yaws:  Thin,  covered  with  papilhe;  the  lateral  jaws  are 
fused  with  the  large  upper  jaw. 

Radula formula :  ^7^ +Tf +H-d"  +  7i-_.-,  (16-I-16):  the 
central  tooth  is  simple  as  in  Limn;fa;  the  lateral  teeth  have  a 
base  of  attachment  longer  than  wide,  the  lower  oiitor  angle 
expanded;  the  reflection  is  very  broad  and  bicuspid,  the  in- 
ner cusp  being  very  large  and  .semibifid  while  the  outer  cusp 
is  smaller;  there  are  also  two  very  small  denticles  on  the  edge 
of  the  upper  part  of  the  outer  cusp;  the  fifth  lateral  is  some- 
what narrower  and  the  inner  cusp  is  decidedly  bifid,  making 
the  tooth  practically  tricuspid;  the  marginal  teeth  are  very 
narrow,  with  a  long,  narrow  rellection   which    is    distally  tri- 
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cuspid,  the  central  cusp  being  the  larger,  and  the  outer  edge 
of  the  reflection  serrated  by  about  five  small  denticles.  The 
bifurcation  of  the  inner  cusp  of  the  lateral  teeth  is  difficult  to 
see,  but  the  writer  is  certain  of  the  fact,  as  it  has  been  dis- 
tinctly seen  on  a  number  of  teeth.  The  cutting  points  are  very 
well  developed  but  are  also  difficult  to  see  clearly.  90  rows 
were  counted,  and  in  one  individual  20-1-20  teeth  (Fig.  106). 

Gtniialia:     Not  examined. 

Distribution:    Northern,  Middle  and  Western  United  States 
and  Southern  Canada  south  to  New  Mexico. 

Geological  distribution:     Pleistocene. 

Habitat:     Found  on   living  and   in   dead   shells  and   on 
stones  in  small  ponds  and  streams. 


•^^^^ 


Fig.  106 

Radula  of  Ancylus  rivularis  Say.     (Original.)     c,  central  tooth; 
1,  first  lateral;  5,  fifth  lateral;  9,  fourth  marginal;  13,  eighth  marginal. 

Remarks:  This  small  but  distinct  species  may  be  known 
by  its  almost  straight  lateral  outline  and  its  apex,  which  is  di- 
rected posteriorly  and  to  the  right  side.  It  is  quite  abundant, 
but  is  almost  always  overlooked  owing  to  its  peculiar  shape  and 
inconspicuous  habitat.  The  animal  is  very  slow  in  movement 
and  progresses  similar  to  Planorbis;  it  is  able  to  turn  its  body 
half  way  around  without  moving  its  shell.  The  buccal  organs 
can  be  plainly  seen  while  the  animal  is  feeding.  This  species 
was  noticed  using  its  lingual  membrane  with  a  **lapping'*  mo- 
tion, as  described  tor  some  of  the  Planorbes.  Large  specimens 
have  recently  been  found  by  Mr.  F.  M.  Woodruff,  in  the 
sloughs  back  of  Miller's,  Ind. 

123.     Ancylus  tardus  Say,  pi.  xxx,  fig.  30. 

Ancylus  tardus  Say,  New.  Harm.  Dissem.,  Jan.  15,  1830;  Mrs.  Say*s 
reprint,  p.  26. 

Shell:  Small,  conic,  fragile,  sides  rounded;  anterior  a 
trifle  longer  than  posterjor,  convex;  posterior  slope  straight 
or  a  trifle  concave;  sides  rectilinear;  apex  prominent,  elevated, 
obtuse,  rounded,  a  little  posterior  of  the  center  but  not  directed 
laterally;  the  apex  very  nearly  divides  the  shell  into  two  equal 
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parts;  aperture  as  large  as  the  shell,  rounded;  peristome  sim- 
ple, entire,  acute;  color  greenish-horn. 

Length.  6.00;  width.  4.00;  height.  3.00  mill. 
Animai;     Not  examined. 
yaw:     Not  examined. 
Radtila:     Not  examined. 
GeTdtalia:     Not  examined. 
Distribution:     Same  as  rii-ularis. 
Geological  distribution:     Pleistocene. 
Habitat:    Similar  to  rivularis. 
Remarks:    This  species  is  wider  and  more  conical  than 
rivularis.  and  the  apex  is  more  central  and  tiol  directed  later- 
ally.    It  seems  to  be  very  rare  and  has  been  found  only  in  the 
DuPage  River. 
134.    Ancylus  shimekll  Pilebry,  pi.  xxxi,  figs.  9. 10. 

AHcylus  otiliquus,  Shimek.  Bull.  Lab.  Nat,  Hist.  Univ,  of  Iowa,  Vol.  \, 

Nos.  3^.  p.  214,  pi.  jii.  figs.  n» .  5n  ,  5"  .  1890,     (Preoceupied.) 
Ancylus  shimekii  Pilsbrv,  The  Naulilus,  Vol.  IV,  p.  48, 1890. 

"Shell:  Elevated,  thin,  transparent,  horn-colored,  with  a 
yellowish-brown  epidermis;  aperture  ovate,  conspicuously  wider 
anteriorly,  in  many  (especially  young)  specimens  slightly  reni- 
form  by  a  barely  perceptible  incurving  of  the  right  margin, 
the  anterior,  left  and  pcsterior  margins  regularly  rounded,  the 
right  slightly  incurved,  straight,  or  but  slightly  convex;  apex 
somewhat  acute,  elevated,  strongly  deflected  posteriorly  and 
to  the  right,  and  curved  downward,  in  most  specimens  quite 
overhanging  the  posterior  right  margin  of  the  shell;  the  apical 
portion  of  the  shell  (one-half  or  more)  is  strongly  laterally,  or 
rather,  obliquely,  compressed,  a  character  which  makes  the 
young  appear  proportionally  much  narrower  than  the  adults; 
the  anterior  slope  of  the  shell  is  long  and  strongly  convex,  the 
posterior  being  short  and  concave.  The  surface  is  marked  by 
fine  lines  of  growth."  (Shimek.) 
Lenglh,3.50;  width,  LHO;  height,  h50  mill,  (Shimek,)  Large  specimen. 

"      2.70;      "       1.70;        "       1.20    "      (Shimek,)  Average  measurement. 

"     3.10;      ■'      1.70;        "      1.10    "     Joliet  specimen. 

Animal:  "Uniform  bluish-white  color;  the  foot  is  ovate. 
wider  anteriorly,  and  rather  narrow  for  an  A'rcyl/is."     (Shimek.) 

Radula:  "Rather  narrow,  the  dental  formula  being  12-1- 
12."     (Shimek.) 

Distribution:     Five  miles  east  of  Lincoln,   Neb.,  in  Dead 
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Man's  Run  (Shimek);  Rock  Island,  111.  (Pilsbry);  Rock  Run, 
Joliet,  111.  (Ferriss). 

Geological  distribution :     Unknown. 

Habitat:  Found  at  all  seasons  of  the  year  adhering  to 
shells  of  Anodonta  plana,  sticks,  leaves,  etc.  (Shimek.)  Found 
at  Rock  Run  on  sticks  and  leaves. 

Remarks:  This  comparatively  rare  species  is  known  by  its 
very  oblique  shell;  in  some  individuals  the  apex  fairly  over- 
hangs the  margin.  It  has  been  found  only  at  Rock  Run,  Joliet, 
but  will  probably  be  discovered  at  other  localities  hy  careful 
and  patient  search.  The  shell  has  some  resemblance  to  the 
genus  Gundlachia,  and  Mr.  Pilsbry  (Nautilus,  IV,  48)  says  of  it: 
'*Certain  indications  led  me  at  the  time  of  finding  this  shell" 
(speaking  of  a  specimen  found  at  Rock  Island.  111.),  "to  refer 
it  to  Gundlachia  instead  of  Ancylus;  and  it  may  be  worth  while 
to  follow  this  clew  further.  If  my  supposition  proves  to  be 
correct,  Gundlachia  will  furnish  the  most  extraordinary  case  of 
dimorphism  known  among  American  mollusks."* 

FAMILY  PHYSIDiE. 

''Foot:  Pointed  behind.  Buccal  plate  (when  present)  with- 
out accessory  laterals.  Lateral  teeth  comb-like,  alternating 
with  simple  cusps.  Base  of  central  tooth  broad,  bifid;  cusp 
with  several  denticles."     (Dall.) 

''Genitalia:     On  the  leftside."     (Dall.) 

Genus  PHYSA  Draparnaud,  1801. 

Shell:  Thin,  polished,  sinistral;  spire  more  or  less  acute; 
aperture  oval,  rounded  in  front;  columella  provided  with  a  cal- 
lus which  is  spread  over  the  last  whorl;  peristome  acute. 

Animal:  With  a  long  foot,  rounded  before,  pointed  be- 
hind; mantle  reflected  over  a  portion  of  the  shell  and  fringed 
with  finger-like  filaments;  tentacles  long,  slender,  pointed; 
eyes  situated  at  their  inner  bases;  genitalia  on  left  side;  jaw 
chevron-shaped  or  absent,  finely  striated,  with  a  central  fibrous 
projection;  radula  as  described  for  the  family  (Fig.  107). 

The  Physae  are  the  most  difficult  to  study  of  the  fresh 
water  shells.  So  variable  are  their  specific  characters  that  no 
less  than  seventy  species  have  been  described,  and  the  sub- 
ject is  in  such  confusion  that  few  students  care  to  attempt  their 
study  or  collection. 

♦See  also  The  Nautilus,  Vol.  IX,  p.  63,  1895,  for  further  notes  on  this  subject  by  Mr. 
Pilsbry. 
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The  writer  has  attempted   to  revise  the  species  found  in 
Northern  Illinois,  and  the  late  Mr.  O.  A.  Crandatl.  of  Sedalia,  , 
Mo.,  has  published  some  very  valuable  notes  on  the  Americao   ■ 
PhysHr  in  The  Nautilus  for  1901.     This  gentleman  believed  that  ' 
the  most  reliable  characteristics  for  determination  were  tex-  ■ 
turc,  structure   and  sculpture.     He  also   considered  that  the 
length  of  time  retiuired  for  a  species  to  reach  maturity  migfit 
also  serve  as  a  character  of  importance.     He  found,  as  have 
other  students  of  this  family,  that  some  species  attain  their  full 
growth  in  one  year  while  others  require  two  or  three.       He 
therefore  proposed  the  terms  annuan,  biannuan  and  triannuan 
for  the  species  which   reach  maturity  in  one,  two   and   three 

years.     As  a  whole,  the  writer  agrees  with  the  conclusions  of   

[dr.   Crandall.  ^H 

J 

Animal  of  Phvsa.    (BinQcy,  Fig.  123.)  ^SE^^^H 

Distribution:     North  America,  Europe,  East  Indies.  ^^H 

KBV  TO  SPECIES  OP    PHVSA.  ^^1 

A.  Shell  smoolh,  bioad,  spire  shorl.     Annuan heUrastropha 

B.  Shell  with  impressed  spiral  lines. 

a.  Shell  rather  broad,  ovate,  spire  short,  acute;  aperture 
wide  and  spreading;  whorls  four  and  one-half  lo  five; 
shell  thinner  than  b;  peristome  callus  bordered  by  red. 
Annuan say  it 

b.  Shell  elongated  or  cylindrical,  narrow,  spire  generally 
long;  aperture  very  narrow;  whorls  five  lo  six;  peri- 
stome callus  bordered  by  red.     Triannuan i,y rina 

c.  Shell  broad,  mcllning  to  be  shouldered;  spire  sharply 
conic;  aperture  roundly  oval;  peristome  callus  white, 
without  red  border.     Biannuan inttgra 

135.    Physa  heterostropha  Say,'  pi.  xxxiv.  fig.  2. 

Limiia-a  heUrostiopha  Sav,  Nich.  Eucycl.,  Anier.  ed.,  pi.  i,  fig.  G.  I8I7. 
Fhysit  foiitana   Haldeman,   .\lon.,   pt.  2,  p.  3  of  cover;  I'hysa,  p    2(! 

1841. 
Physa  hctcrostropha  alba   Crandai.L,  The   Nautilus,   Vol.    XV,  p    M 
liiOl. 

Shell:     Polished,  subovate,  whorls  four  to  four  and  one- 
half;  spire  moderately  elevated,  ncute,  the  whorls  slightly  con- 


.\iv. 


riiL-  Nan 
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vex;  color  varying  from  light  horn  to  greenish;  sculpture  con- 
sisting only  of  fine  growth  lines  (Fig.  io8);  sutures  impressed, 
margined  by  a  white  line  which  is  frequently  bordered  by  a 
dark  chestnut  line;  protoconch  consisting  of  one  whorl,  which 
is  smooth  and  varies  from  porcelain-white  to  rather  dark  horn 
color;  aperture  rather  large,  oval,  occupying  from  two-thirds  to 
three- fourths  of  the  length  of  the  entire  shell;  peristome  thin, 
acute,  thickened  on  the  inside  by  a  whitish  or  bluish  callus, 
which  is  bordered  on  the  inside  with  red;  columella  almost 
straight,  with  a  whitish  calliis  which  is  sometimes  lined  with 
red. 


Lenfi^th. 

Width. 

Aperture  Leag^th. 

Width. 

14.00 

8.50 

10.00 

4.00  mill. 

(Rochester.) 

13.00 

8.50 

10.00 

4.50    " 

(Rochester.) 

13.50 

9.00 

10.50 

4.50     " 

(La  Porte,  Ind.) 

9.00 

6.00 

6.50 

8.00     " 

(13361.) 

Animal:     Similar  to  that  of  gyrina. 


Fig. 108. 
Surface  sculpture  of  Physa  heterostropha  Say.    (Original.) 

yaw  and  Radula:     In  all  respects  like  those  of  gyritia. 

Genitalia:     Not  observed. 

Distribution:  Eastern  and  Southern  States;  Maine  to 
Georgia  and  west  to  Michigan  and  Illinois;  Southern  Canada. 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  In  ponds  and  streams,  adhering  to  sticks  and 
stones  and  crawling  over  the  muddy  bottom. 

Remarks:  During  a  visit  to  the  Philadelphia  Academy  of 
Sciences  some  time  ago,  Mr.  Pilsbry  called  the  writer's  atten- 
tion to  the  fact  that  heterostropha  had  a  smooth  shell,  while 
gyrina  and  some  others  had  a  shell  with  raised  (or,  as  the  writer 
would  describe  them,  impressed)  spiral  lines.  Following  up 
this  suggestion  a  large  number  of  Physce  have  been  examined 
with  the  result  that  instead  of  there  being  two  species  in  the 
present  area,  as  was  at  first  supposed,  there  are  four,  with  one 
or  more  varieties.  Heterostropha  is  an  annuan,  attaining  full 
maturity  in  one  year. 
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Only  a  single  lot  of  shells  has  been  found  which  could  be  , 
referred  to  this  species,  and  that  was  collected  in  the  drift  , 
along  the  shores  of  Lake  Michigan,  at  Miller's,  Ind.  The 
nearest  of  typical  heUroitropka  have  been  found  living  in  Pine 
Lake,  La  Porte  County,  Ind.  It  is  very  probable  that  this  spe- 
cies is  not  found  in  any  abundance  west  of  Indiana,  its  place 
being  taken  by  gyrina,  iayii  and  Integra.  Under  distribution, 
above,  only  those  states  are  given  from  which  the  writer  has 
seen  authentic  specimens. 


fig.  3,  7;  pi.  xxKii,  fig.  13. 
Sci.  (i).  Vo).  XXXV,  p.  269,  pi.  i 


ia6.    Physa  sayil  Tappan.  pi.  x: 
/'Aj'ia  .«ij'(i  Tappan,  Amer,  ]« 

fig.  8,  lfi89. 
Pkysa  u-arrtmana  Lea.  Proc.  Phil.  Acad.  Sci.,  p.  115, 1864. 

Shell:  Sinistral,  polished,  ovate,  whorls  five  to  five  and 
one-half;  spire   elevated,  very  acute,  the   whorls  moderately 

convex;  color  light  horn  to  light  chestnut;  sculpture  consist- 
ing of  rather  coarse  growth  lines,  crossed  by  numerous  fine, 
impressed  spiral  lines,  giving  the  surface  of  the  shell  a  wavy 
appearance,  as  figured  iot  P.gyriiia;  sutures  slightly  impressed, 
bordered  as  in  luteroslropha ;  protoconch  consisting  of  one  and 
one-half  smooth,  glossy  whorls  of  a  dark  chestnut  color;  aper- 
ture very  large,  long-oval,  three- fourths  to  four- fifths  the  length  ' 
of  the  whole  shell;  peristome  thin,  generally  not  very  much 
thickened  within,  whitish,  sometimes  bordered  with  reddish; 
columella  slightly  twisted  and  covered  with  a  spreading  callus; 
the  lower  part  of  the  aperture  is  somewhat  produced. 

Length,  22.00;  width,  laSO;  aperture  length,  Hl.OO;  width,  7.50  mill. 
1!I,00;       •'       12.00;  "  "       14.00;      "       6.00     " 

16.00;       "       11.00;  "  "        12.00;      "       fi.OO     " 

Animal:    Similar  in  external  appearance  to  all  Physidiv. 

Jaw  and  Radula:     As  ii\  gyrit/a. 

Gefntalia:     Not  observed. 

Distribution :  Northern  United  States  and  Southern  Canada 
west  to  the  Rocky  Mountains  and  south  to  the  Ohio  and  Mis- 
souri Rivers. 

Geological  diitributioii :      Pleistocene;  Loess. 

Habitat:      In  stations  similar  to  hetirostropha  M^A  gyrina. 

Remarks:  Tliis  s|iecies  was  at  first  identified  as /'.  ,.7Hr;'/- 
laria  Say,  but  that  species,  while  having  the  same  surface  sculp- 
ture as  sayii,  is  mure  inilated,  the  outer  lip  more  spreading  and 
the  body  whorl  more  gibbous,  the  spire  being  ahvays  much 
shorter  and  the  whorls  more  convex.     Tlie  surface.sculpture  is 
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very  beautiful  and  precisely  as  described  iovgyrina.  This  spe- 
cies has  been  found  in  all  the  regions,  at  Jolict,  May  wood, 
Lake  Calumet  and  Lake  Michigan  near  Oak  street.  Sayii  is 
apparently  closely  related  to  P.  ampullacea  Gould,  a  Pacific 
Coast  species. 

Sayii  appears  like  fjrina  and  some  other  species,  to  be 
dimorphic,  having  a  short-  and  a  long-spiral  form.  Were  it 
not  for  the  closely  connecting  individuals,  the  short-spiral  form 
would  be  worthy  of  varietal  distinction;  see  plate  xxxii,  fig.  13, 
and  plate  xxxiv,  fig.  7,  where  the  short-spired  form  is  figured. 
Sayii  is  an  annuan. 

127.    Physa  s:yrina  Say,  pi.  xxxiv,  fig.  4. 

Physa gyrina  Say,  Journ.  Acad.  Nat.  Sci.,  Phil.,  Vol.  II,  p.  171, 1821. 
Physa  striata  Menke,  Syn.  Meth.,  cd.2,  p.  32, 1830. 
Physa  hildrethiana  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  32,  1830. 
Physa  cyhndrica  Newcomb  in  De  Kay,  N.  Y.  Moll.,  p.  77,  pi.  v,  fig.  82, 

1843. 
Physa  plicata  De  Kay,  1.  c,  p.  78,  pi.  v,  fig.  85, 1843. 
Physa  hawnii  Lea,  Proc.  Phil.  Acad.,  p.  115, 1864. 
Physa  Parva  Lea,  1.  c,  p.  115, 1864. 


Fig.  109. 
Surface  sculpture  of  Physa  gyrina  Say.    (Original.) 

Shell:  P^longated,  generally  polished,  whorls  five  to  six; 
spire  always  very  long,  as  compared  with  the  last  two  species, 
acute,  the  whorls  in  some  cases  almost  flat,  and  at  best  but 
slightly  convex;  color  varying  between  light  greenish  horn 
and  brick  red;  sculpture  consisting  of  well-marked  growth 
lines,  crossed  by  numerous  fine  impressed  spiral  lines,  giving 
the  shell  a  wrinkled  appearance  (Fig.  109);  these  lines  appear 
at  first  to  be  raised,  but  when  viewed  through  the  microscope 
are  seen  to  be  impressed  between  two  wrinkled  ridges,  as 
shown  in  the  cut;  sutures  scarcely  impressed,  bordered  by 
a  porcelain-white  line  which  is  rarely  edged  with  chestnut; 
aperture  rather  long,  long-oval  in  form,  much  narrowed  at  the 


upper  part,  more  Ihan  a  half  and  less  than  two-thirds  the  length 
the  entire  shell;  peristome  thin,  thickened  on  the  inside  by  a 
callus  which  is  either  bordered  by  a  dark  chestnut  band  or  else 
is  itself  of  that  color;  columella  thickened  with  a  decided 
white  callus  or  plait;  the  lower  part  of  the  aperture  is  produced; 
the  periods  of  winter  hibernation  are  frequently  marked  by  a 
whitish  band  in  the  body  of  the  shell;  protoconch  consisting 
of  a  trifle  more  than  one  smooth,  rounded,  dark  chestnut-col- 
ored whorls. 


(m&.) 


Length.  17.00; 

cidlh,   9.00;  aperture  1 

ength,  11.00 

width,  4,50 

'■       26.00: 

"        12.00; 

U.00 

'■     5..W 

"     ai.oo: 

"       11.50; 

13.00 

"     6.00 

'■       19.00 1 

■■       10.00; 

12.00 

■■     5.00 

■'      22.00; 

■■       10.00; 

12.50 

"     5.00 

Animal;     With  a  long,  rather  narrow  foot,  acutely  pointed 
behind  and  rounded  before,  where  it  is  produced  into  two  lateral 


ral  I 

^1 


Animal  of  Phvsa  t 


*  Say.     (Original.) 


lobes  (vela);  the  foot  does  not  extend  much  beyond  the  edge 
of  the  shell,  color  blackish  or  yellowish  gray,  dotted  or  flecked 
with  whitish  or  yellowish,  the  dots  being  distinctly  seen  through 
the  transparent  shell;  the  front  of  the  head  is  ornamented 
with  two  yellowish  spots  of  good  size,  composed  of  numerous 
minute  dots;  the  mantle  is  brown,  spotted  with  yellowish,  is 
reflected  over  a  portion  of  the  shell  on  the  right  side  and  pro- 
duced into  4-10  filiform  digitations  arranged  in  two  series 
a])ical  and  columella;  tentacles  very  long  and  slender,  taper, 
ing  to  a  point;  head  distinct,  separated  from  the  foot  by  a 
short  neck;  mouth  large,  in  the  lower  plane  of  the  head,  show- 
ing plainly  the  jaw  and  radula  while  the  animal  is  grazing 
along  the  side  of  an  aquarium;  eyes  placed  on  swellings  at  the 
inner  base  oi  the  tenlacles;  respiratory  cavity  on  left  side  of 
shell  at  the  lower  point  where  the  peristome  meets  the  body 
whorl.  Length  of  foot,  15.CO  mill.;  width, 4.00  mill.  (Fig.  no). 
Jai,-:     In  one  piece,  arched,  striated,  provided  with  a  cen- 
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tral  fibrous  projection  from  the  superior  surface;  ends  rounded 
(Fig.  III). 

Radula  formula:  ^+^i^+ir-i-T+V+¥^  (190- 1- 190); 
central  tooth  more  or  less  quadrate,  the  lower  outer  corners 
being  very  much  attenuated;  cusp  nine-dentate,  five  denticles 
being  long  and  narrow  and  two  on  each  side  small  and  blunt; 
laterals  in  two  alternate  series,  the  primary  teeth  large,  ob- 
liquely inclined,  comb-like,  five-dentate,  with  a  varying  num- 
ber of  small  denticles  between  the  five  large  cusps.  The  sec- 
ondary teeth  are  long  and  narrow,  with  a  wide,  blunt  cusp. 
These  latter,  as  also  the  central  tooth,  are  very  difficult  to  ob- 
serve (Fig.  III). 

Genitalia:     Not  observed. 

Distribution:  Probably  inhabits  the  whole  of  the  Northern 
and  Central  parts  of  the  United  States  and  Southern  Canada. 

Geological  distribution:     Pleistocene;  Loess. 


Fig. 111. 

Radula  and  jaw  of  Physa  gyrina  Say.    (Original.)    c,  central  tooth 
1,  2,  3,  4,  various  types  of  principal  marginal  teeth;  a,  secondary  teeth; ;  J; 

jaw. 

Habitat:  Found  very  abundantly  in  ponds  and  streams  of 
greater  or  lesser  size,  adhering  to  sticks  or  stones  and  crawl- 
ing over  the  muddy  bottom. 

Remarks:  This  is  a  very  common  and  handsome  species. 
Its  habits  are  active,  moving  with  a  rapid,  steady,  gliding  mo- 
tion. It  is  very  interesting  to  watch  a  number  of  Physce  in  an 
aquarium.  As  they  are  crawling  along  the  bottom  one  will  be 
seen  to  suddenly  rise  to  the  top  of  the  water  and  move  along 
with  the  foot  applied  to  the  surface,  the  shell  hanging  down. 
Again,  they  may  be  seen  descending,  suspended  by  a  thin 
thread  of  mucus.  When  the  animal  rises  suddenly,  the  bran- 
chial cavity  opens  with  a  faint  clicking  sound,  probably  due  to 
the  pressure  of   air  in  the   lung.     Physa   frequently  inhabits 


water  as  cold  as  the  freezing  point,  and  may  be  observed  in 
winter  gliding  along  the  bottom  of  a  pond  when  the  surface  is 
frozen.  The  eggs  are  deposited  on  stones,  the  under  side  of 
sticks,  etc.,  and  are  composed  of  large,  glairy,  transparent 
masses. 

Several  Physa  kept  in  captivity  laid  four  egg  masses  on 
April  23,  1897.  These  measured  20  by  4  mill.,  and  contained 
from  130  to  200  eggs  (one  membrane  130,  one  160  and  one  200, 
Fig.  112).  On  April  34,  ten  additional  egg  masses  were  laid, 
the  jar  containing  fifteen  individuals.  On  June  3,  in  the  after- 
noon, the  writer  noticed  a  number  of  young  in  a  jar  containing 
egg  masses  probably  deposited  in  the  latter  part  of  April.  The 
young  were  haif  a  mill,  in  length,  vitreous  in  appearance  and 
perfectly  transparent.  They  were  very  lively,  crawling  about 
the  jar  and  eating  voraciously.     The  heart  pulsated  one  hun- 


A 


Egg-massof  Ph\'-^  girina  bay  lOrigii 
position  of  eggs  in  eavelope;  b,  single  efrg.  m\. 
tionof  rotating  embryo. 

dred  and  twenty  times  per  minute.  On  June  15,  the  young 
had  increased  to  i  mill,  in  length.  Unfortunately,  about  a 
week  later  the  whole  lot  died,  so  no  further  notes  could  be 
taken. 

Pliysti  ^^yrina  is  by  far  the  most  common  species  of  the 
genus  (I  might  say  of  any  genus)  found  in  the  area,  and  has 
been  found  in  all  parts  of  the  region.  It  was  at  first  confused 
with  helcroitropha.  but' that  species  has  a  smooth  shell  isee 
above)  and  is  not  found  in  any  numbers  in  the  area;  il  is  very 
probable  liiatA^/^;-i>.s?/'ii/>//i?  is  not  found  west  of  the  Mississippi 
River,  and  the  quotations  of  this  species  from  western  locali- 
ties were  probably  founded  on  gyrina.  sayii,  gabbi,  Integra,  etc. 
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This  species  is  very  variable  in  this  region,  some  forms 
approaching  ampullacea  Gould,  while  others  might  be  taken  for 
gabbi  Tryon  or  virgi?iea  Gould,  so  far  as  form  goes.  It  is  prob- 
able that  some  west  coast  names  will  be  added  to  the  above 
synonymy,  when  more  study  has  been  given  to  this  genus. 
This  species  is  a  triannuan. 

127a.    Physa  gyrlna  var.  elllptica  Lea,  pi.  xxxiv,  fig.  5. 

Physa  elliptica  Lea,  Trans.  Amcr.  Phil.  Soc,  Vol.  V,  p.  115,  pi.  xix,  fig. 

83,  1837. 
Physa  aurea  Lea,  1.  c,  Vol.  VI,  p.  18,  pi.  xxiii,  fig.  106, 1839. 
Physa  troostiana  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  32,  1841. 
Physa  nicklinii  Lea,  Proc.  Phil.  Acad.  Sci.,  p.  Il4,  1864. 
Physa  altonensU  Lea,  1.  c,  p.  114,  1864. 
Physa  febigerii  Lea,  1.  c,  p.  114, 1864. 

Physa  oUacea  Tryon,  Amer.  Journ.  Conch.,  Vol.  II,  p.  6,  pi.  ii,  fig.  6, 1866. 
Physa  elliptica  minor  Cr  and  all.  The  Nautilus,  Vol.  XV,  p.  55, 1901. 

Shell:  Differing  from  typical  gyrina  in  being  more  ellip- 
tical, having  a  shorter,  more  rounded  spire,  and  hence  more 
convex  whorls,  the  spire,  as  described  by  Tryon,  "with  the  out- 
line not  elevated  above  a  continuation  of  the  general  curve 
of  the  body."  The  shell  is  also  more  solid  and  the  outer  lip 
thicker,  with  a  very  heavy,  bluish-white  callus.  The  surface 
sculpture  is  the  same  as  in  gyri?ui. 

Length,  15.00;  width,  7.50;  aperture  length,  9.50;  width,  3.50  mill.      (8504.) 
11.00;      "       6.00;        "  "        7.00;      "       2.50    "  (8504.) 

12.00;      "       7.50;        "  "        9.00;      "       3.75    "  (8502.) 

Animal,  Jaw  y  and  Radiila:    As  in  gyrifia. 
Distribution:     Evidently  the  same  ?ls  gyrina. 
Geological  distribution:     Pleistocene;  Loess. 
Habitat:     Almost  always  associated  with  gyrina. 
Remarks:     The  typical  form  of  this  variety  seems  at  first 
quite  distinct  from  gyrina,  but  in  a  multitude  of  forms  (the 
writer  has  examined  several  thousand  specimens)  is  seen  to 
fade   imperceptibly  into  gyrina.     From   observations   in   the 
present  area,  gyrina  would  seem  to  be  dimorphic,  consisting  of 
the  typical  gyrina  with  long  spire  and  the  variety  elliptica,  with 
short,  dome-like  spire.    This  belief  is  strengthened  by  the  fact 
that  the  two  forms  are  always  associated  together.     It  is  not 
quite  as  common  as  the  typical  form. 

ia8.    Physa  Integra  Haldeman,  pi.  xxxiv,  fig.  6. 

Physa  Integra  Haldeman,  Mon.,  p.  33,  pi.  iv,  figs.  7,  8,  1841. 

Shell:     Oval,  whorls  four  and  one-half  to  five;  spire  short, 


It 


pointed,  the  whorls  convex;  sutures  well  marked,  sometimes 
bordered  by  a  faint  white  line;  color  varying  from  light  yel- 
lowish horn  lo  pale  brown;  sculpture  as  mgyrimi,  the  lines  being 
very  deep  and  the  wrinkled  ridges  very  convex;  proloconch 
consisting  of  one  and  one-half  smooth,  rounded,  wine-colored 
whorls;  aperture  oval,  rather  \vide,  produced  at  the  anterior 
end,  about  two-thirds  Ihc  length  of  the  entire  shell;  peristome 
thin,  thickened  within  the  aperture  by  a  heavy  white  or 
yellowish-white  callus,  which  shows  through  the  shell  very 
plainly;  it  is  never  bordered  by  a  color  stripe;  the  callus  of 
two  or  three  former  peristomes  may  always  be  seen  on  the 
body  whorl  and  sometimes  one  or  two  on  the  spire:  columella 
broad,  flat,  white,  a  callus  spreading  over  the  parietal  wall. 


Lengtb,  12,00;  width,  8.00;  aperture  length,  7.50;  ' 
IQJ^;  ■     ■■      7J50:       "  '■        1.50; 

10.00;       "      6.00;       "  "         5,50; 


idth, 


3.00  mill.    (12852.) 
3.50    ■■       (12852.) 


S.0O 
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Animal:     Not  differing  essentially  ham  gyrina. 

Jaw:    Similar  to  that  oi  gyrina. 

Radula :  Similar  in  form  to  that  of  gyrina,  but  differing 
in  having  six  large,  nearly  equal  cusps,  instead  of  five,  in  the 
general  absence  of  small  cusps  between  the  larger  ones,  and 
in  the  reflection  being  wider  than  in  gyrina  or  heterostropha. 
The  r.idula  of  thi^  species  is  remarkably  uniform  in  the  form 
of  the  teeth  and  in  the  number  of  the  cusps.  The  central 
tooth  and  secondary  teeth  appeared  to  be  the  same  as  in  the 
species  previously  described. 

Distribution:  Great  Lakes  and  St.  Lawrence  River;  In- 
diana. Illinois,  Tennessee,  Michigan,  and  Wisconsin. 

Geological  diitributiov  :     Pleistocene. 

Habitat:     At  stations  similar  \.o  gyrina. 

Remarks:  This  species  has  been  generally  confounded 
with  heterostropha,  but  will  at  once  be  separated  from  that  spe- 
cies by  the  spiral  lines;  the  general  form  is  also  different  from 
that  of  any  shell  found  in  this  area,  and  the  white  callus  on  the 
lip  is  peculiar.  It  is  a  common  shell  at  Hickory  Creek,  Lock- 
port  and  Joliet.  and  has  been  found  more  sparingly  at  Calumet 
Grove.  Maywood,  and  lidgewater.  It  is  more  common  than 
sayii.  but  less  so  than  gyrina.  The  specimens  from  Mickory 
Creek  arc  quite  typical,  resembling  closely  lialdeman's  figures 
(I'l.  ^.  Figs.  7,  8)  ill  his  monograph  of  fresh-water  Mollusca. 
This  sjiccics  is  a  biannuan. 
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Genus  APLEXA  Fleming,  1828. 

Shell:  Sinistral,  narrow,  elongated,  thin,  polished;  spire 
long;  aperture  narrow,  long;  peristome  acute;  columella  lip 
simple. 

Afiimal:  With  a  rather  long  foot,  rounded  before  and 
pointed  behind;  mantle  not  reflected  over  the  shell  and  with  a 
simple  edge;  tentacles  long  and  slender,  eyes  at  their  bases; 
genitalia?;  jaw  cartilaginous,  arched,  brown;  radula  with  multi- 
cuspid central  tooth  and  comb-like  lateral  teeth  resembling 
those  of  Physa, 

Distribution:  Europe,  North  America,  Northern  Asia, 
Mediterranean  region.  West  Indies,  Oceanica.* 

139.    Aplexa  hypnorum  Linn^,  pi.  xxxii,  fig.  16. 
Bulla  hypnorum  Linne,  Syst.  Nat.,  p.  1185. 
Physa  elongata  Say,  Journ.  Phil.  Acad.,  Vol.  II,  p.  171, 1821. 
Physa  glabra  De  Kay.  N.  Y.  Moll.,  p.  80,  pi.  V.  ^g,  83, 1843. 
Physa  elongatina  Lewis,  Proc.  Bost  Soc.  Nat.  Hist.,  Vol.  V,  pp.  122, 

298, 1865, 
Physa  turrita  J.  De  C.  Sowb.,  Fauna.  Bor.  Am.,  Vol.  Ill,  p. 315. 
Bulinus  tyroni  Currier,  Amer.  Journ.  Conch.,  Vol.  Ill,  p.  112,  pi.  vi, 

fig.  2, 1867.    (?) 

Shell:  Very  much  elongated,  thin,  oblong;  color  yellow- 
ish-horn, with  sometimes  a  zigzag,  longitudinal  band  of  bright 
yellow  on  the  last  whorl;  apical  whorls  brownish,  next  black- 
ish and  last  yellowish-horn;  apex  broadly  round;  surface  pol- 
ished, shining,  diaphanous,  growth  lines  numerous,  but  faint; 
whorls  six,  somewhat  regularly  increasing,  flat-sided,  convex; 
spire  long,  acutely  conic;  sutures  but  slightly  impressed,  mar- 
gined; aperture  elongate-ovate,  narrow,  contracted  above, 
somewhat  rounded  below  and  somewhat  expanded,  occupying 
about  half  the  length  of  the  entire  shell;  peristome  thin,  sharp, 
rounded,  no  callosity  on  the  inside;  columella  narrowed  near 
the  base,  simple;  no  umbilicus;  a  view  from  the  base  of  the 
shell  shows  a  perforation  (through  the  aperture)  from  the  base, 
part  way  to  apex. 

aperture  length,  8.00;  width,  2.75  mill.  (8507.) 

5.50;      "      2.25      **  (8506.) 

7.50;      "      3.50      "  (12314.) 
8.50;      "      3.50      " 

Animal:  With  a  rather  wide  foot,  rounded  before  and 
pointed  behind;  head  prominent,  separated  from  the  foot  by  a 

♦Tryon.  S.  and  S.  Conch.,  Vol.  Ill,  p.  103.' 


Length,  15.00;  width,  6.00 
10.50;  "  4.75 
15.00;  "  7.00 
17.25;        "     8.75 
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constriction,  and  auriculated;  tentacles  long  and  slender,  taper- 
ing to  a  fine  point,  eyes  placed  on  buigings  at  their  inner 
bases;  head  and  neck  distinguished  from  foot  by  a  lateral  con- 
striction; color  blackish,  lighter  on  base  and  about  the  eyes 
andend  of  tentacles;  mantle  margin  simple,  not  reflected  over 
the  shell.     Genital  orifice  on  left  aide. 

yaw:  Not  examined  thoroughly,  but  apparently  as  in 
Fhysa,  and  cartilaginous,  with  no  accessory  plates. 

Radula:  With  a  central  tooth  as  \n  Phy^a  (?)  excepting 
that  it  has  the  cusps  differently  arranged;  teeth  on  cither  side 
serrated  (comb-like)  as  in  Pkym  (9-10  serrated),  with  a  very 
long,  pedunculated  base  of  attachment,  and  without  interme- 
diate smaller  serrations,  as  in  Pliysa.    The  writer  counted  78 


Fig.  113. 
Radula  of  Aplf.sa  hvpnorum  Linn^.    (Original.)    c,  cusp  O 
toolh;  L,  lateral  teeth. 

teeth  (39-1-39)  in  a  single  row  and  counted  230  rows  in  a  mem- 
brane which  was  somewhat  broken  on  the  edges.  The  upper 
part  of  the  pedunculated  base  has  a  peculiar  lateral  attachment 
in  the  form  of  a  long,  narrow  projection.  This  membrane  dif- 
fers from  Physa  principally  in  lacking  the  small  cusps  between 
the  longer  ones  and  in  the  absence  of  secondary  teeth.  These 
peculiar  lateral  attachments  may  be  the  secondary  teeth,  but  if 
so  they  are  very  long  and  narrow  ( Fig.  1 1 3). 

Genitalia:  Not  observed.  Ova  deposited  without  en- 
velope. 

Distribution:     North  America,  Europe,  Asia. 

Geological  distribution:     Pleistocene. 

Habitat:  Found  in  the  smaller  rivers  and  lakes  on  a 
muddy  bottom. 

Remarks:  A  beautiful  species,  easily  known  by  its  long 
and  narrow  shell,  which  is  highly  polished.  It  has  a  strong 
resemblance  to  some  fgrnis  of  Physa,  but  may  always  be  dis- 


\ 
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tinguished  by  the  simple  mantle  margin  of  the  animal.  It  is 
found  in  the  three  regions  of  the  area,  but  is  not  common  ex- 
cept in  a  very  few  localities. 

Superorder  Streptoneura. 

» 

In  this  group  the  nerves  called  the  "visceral  loop,"  being  ad- 
herent to  the  body  wall,  shared  in  the  torsion  of  the  visceral 
hump,  forming  a  figure-of-eight,  the  left  cord  crossing  beneath 
the  right.     (Lankester.) 

ORDER  CTENOBRANCHIATA. 

Animal  breathing  by  a  comb-like  gill-plume  (or  ctenidium) 
which  is  situated  on  the  right  side  of  the  body,  the  left  cten- 
idium having  become  atrophied  by  thie  torsion  of  the  visceral 
hump.  The  organs  on  the  right  side  only  are  well  developed. 
Sexes  distinct. 

SUBORDER  STREPTODONTA. 

Lingual  membrane  with  curved  teeth,  generally  broadly 
reflected. 

Superfamily  Taenioglossa.. 

Radula  provided  with  numerous  rows  of  teeth,  with  three 
laterals  on  either  side  of  a  central  tooth  (formula  3-1-3). 

FAMILY  PLEUROCERID.E. 

Shell:  Turreted,  smooth  or  with  rings  and  knobs;  epider- 
mis olivaceous;  aperture  channeled.     Operculum  paucispiral. 

Animal:  With  a  broad,  short  muzzle,  which  is  not  retract- 
ile; foot  short,  wide,  angulated  near  the  anterior  end;  mantle 
margin  not  fringed,  plain;  tentacles  of  medium  size,  cylin- 
drical; eyes  situated  on  short  peduncles  united  to  the  outer 
sides  of  the  tentacles;  lingual  membrane  with  3-1-3  teeth,  of 
which  the  central  is  wider  than  high,  multicuspid,  and  the  lat- 
erals are  long  and  narrow  and  multicuspid.  The  first  lateral 
is  generally  wider  than  the  two  outer  teeth.  The  family  is 
oviparous. 

Genus  PLEUROCERA  Rafinesque,  1819. 

Shell:  With  a  long  and  conical  spire;  aperture  rather 
small,  the  outer  lip  produced  into  a  canal  about  the  middle; 
columella  without  callosity. 


Animal:    See  under  P.subulare. 

Distribution:     Ohio,  Tennessee.  Alabama,  Illinois,  Indiana, 
etc 

KEY  TO  SPECIES  OF   PLEUROCSRA. 
*..     Last  whorl  rounded  or  subangulated;  wborlsiounded;  aper- 
ture oval jubulare 

b.    Last  whorl  strongly  carinated,  whorls  flai-sided,  often  heav- 
ily spirally  striated;  aperture  triangular elfvatum 

130-    Pleurocera  subulare  Lea,  pi.  xxxv.  Ggs.  1,  2. 

Melania  siibularis  Lea,  Trans.  Amer,  Phil.  Soc,  Vol.  IV,  p.  100,  pi,  «v, 

fig.  30,  1834. 
Shell:  Smooth,  elevated,  acute,  turreted;  color  pale  brown- 
ish horn,  with  a  yellowish  band  encircling  the  whorls  just  below 
the  suture;  there  is  sometimes  an  indication  of  a  purplish  band 
just  above  the  periphery;  apex  rounded,  smooth,  horn-colored, 
bent  in  toward  the  whorls;  surface  shining,  polished,  lines  of 
growth  oblique.  t:rowded,  here  and  there  more  elevated  than 
the  average;  s 


I  growth  ob 


i  deeply  iitipressed;  whorls 


eleven,   rcgu- 


I 


Operculum  of  Plf.crocera  subulare  Lea.  (Original.) 
larly  increasing,  the  upper  seven  carinated  just  above  the  su- 
ture, the  last  four  rounded;  base  of  shell  broadly  conic,  suban- 
gulated;  imperforate;  aperture  ovate,  narrowed  above,  white 
or  bluish-white  within,  sometimes  showing  two  spiral,  brownish 
bands,  produced  and  somewhat  canaliculate  below;  peristome 
acute,  sinuous,  rather  thick;  columella  bluish-white,  twisted; 
terminations  of  peristome  and  columella  joined  by  a  thick, 
somewhat  spreading  callus.  Operculum  paucispiral,  chestnut 
brown,  the  nucleus  on  the  lower  marj^in  of  the  left  side.  The 
lines  of  growth  rather  coarse,  sliowiiig  under  a  lens  that  the 


operculum  i 

i,  made  up 

of  sr 

nail  plates  or 

lamin^i:  (  F 

E-  lU)- 

Length, -Jl-.tX); 

width,  S.OO; 
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Animal 

With  a 

wide, 

short,  thi 

ck  foot,  truncal 

ed  before 

and    rounded  behind;  color  blackish  above,  yellowish   under- 
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neath;  there  is  a  black  patch  on  the  top  of  the  rostrum  and 
about  the  eyes,  and  the  sides  of  the  foot  and  body  are  dark, 
mottled  with  light  yellow;  there  is  also  a  yellow  band  from 
the  back  of  the  eyes  to  the  shell;  mantle  dark  or  blackish. 
Operculigerous  lobe  conspicuous;  head  prominent,  with  large, 
somewhat  elongated  rostrum,  subconical  in  form,  which  pro- 
jects far  in  advance  of  the  foot,  particularly  when  the  animal 
is  in  motion;  on  the  upper  surface  it  is  spirally  wrinkled  when 
the  animal  is  at  rest,  but  is  almost  smooth  when  the  animal  is 
in  motion;  the  mouth  is  placed  at  the  tip  of  the  rostrum,  which 
is  disk-like,  and  is  represented  by  a  long,  longitudinal  slit, 
which  makes  the  snout-end  look  like  a  double  disk;  the  radula 
may  be  plainly  seen  in  the  mouth  when  the  animal  is  feeding; 
tentacles  of  medium  length,  somewhat  tapering;  eyes  black, 
placed  on  prominences  at  the  outer  bases  of  the  tentacles. 
Mantle  simple,  folded  on  the  right  side  to  form  the  respiratory 
cavity.  Generative  duct  on  right  side,  opening  at  the  junction 
of  back  with  mantle,  the  duct  is  composed  of  two  laminae 
placed  close  together;  anus  placed  above  the  generative  duct. 
The  gills  (branchiae)  are  two  in  number,  placed,  as  usual,  upon 
the  under  side  of  the  mantle,  and  are  composed  of  a  primary 
(comb-like)  and  secondary  (feather-like)  gill;  the  former  being 
very  long  and  gradually  narrows  to.ward  the  posterior  end,  and 
the  latter  very  simple  and  running  parallel  with  the  primary 
gill,  and  composed  of  a  midrib,  with  bare  indications  of  the 
**feathers."  In  one  specimen  the  foot  measured  6.00  mill,  in 
length  and  3.50  mill,  in  width.* 

Jaw:  Elongately  ovate,  the  surface  covered  with  numer- 
ous small,  rounded  or  polygonal  scales. 

Radula  formula:  i^j +  i+i+^+i+J  +  iV  (3—1—3);  cen- 
tral tooth  with  a  low,  wide  base  of  attachment,  the  reflected 
portion  seven-dentate,  the  central  cusp  very  large,  side  cusps 
very  much  smaller;  intermediate  tooth  almost  square,  five- 
dentate,  the  inner  cusp  small,  the  next  cusp  very  large  and  the 
three  outer  side  cusps  small;  lateral  teeth  more  or  less  sole- 
shaped,  longer  than  wide,  the  first  eight-  and  the  last  ten-den- 
tate; the  outermost  lateral  flares  a  little  at  the  upper  part.  In 
one  membrane  the  writer  counted  43  rows  of  teeth.  The  teeth 
are  in  all  respects  like  those  of  P.  elevatum. 

Genitalia:     Not  examined  thoroughly.     The  sexes  are  dis- 


♦The  writer  has  been  very  materially  assisted  in  making  the  anatomical  examinations 
of  this  grou] 
series, 


X  lie  wiitci   iiaa  uccii   >dj    iiiaici  inii  jr   assinicu  ill  uiaiktii{(     tiic    atiaiuiiii^ai    (^Aauiiuatiuus 

is  group  by  an  article  by  Dr.  William  Stimpson,  in  Amer.  Journ.  Sci.  and  Arts,  2nd 
5,  VoL  XXXVIIl.  p.  41.  1864. 
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tinct.  but  there  is  a  total  absence  of  copulatory  organ  in  the 
male.  In  the  present  species  there  is  a  peculiar  sinus  in  the  - 
female,  on  the  right  side  of  the  foot,  between  the  operculiger- 
ous  lobe  and  tentacle;  the  male  is  without  this  sinus.  The 
only  way  to  be  absolutely  sure  of  the  sexes  is  to  crush  the 
body  and  examine  with  a  microscope,  when,  if  a  male,  sperma- 
tozoa will  be  found,  and,  if  a  female,  ova  will  be  found. 

Distribution:     New  York  to  Great  Lakes,  south  to  Ohio 
River  drainage. 

Geological  distribution:     Pleistocene. 

Habitat:     Found  generally  on  a  sandy  or  rocky  bottom  in 
shallow  water,  where  there  is  little  or  no  current. 

Remarks:     This  species  is  subject  lo  no  little  variation  in 
its   obesity   and  ornamentation;    the  typical    form   is   almost   ! 
smooth  but  the  variety  intensuin  is  more  strongly  keeled  on  the 
periphery  and  has  several  additional  spiral  lines.     It  is  sepa- 
rated from  P.  elevatutn  by  its  more  rounded  whorls,  particularly  . 
the  last,  and  by  its  aperture,  which  is  oval  instead  of  triangu- 
lar.    The  animal  is  slow  and  very  sluggish   in   movement,  and 
in  an  aquarium  spends  most  of  the  time  on  the  bottom  of  the 
tank,  with  its  body  half  protruding  from  its  shell  and  with  its  J 
rostrum   and   tentacles   slowly   moving   about.     The   species 
seems  to  be  confined  to  the  southern  region  and  has  thus  far 
been  found  only  in  Wolf  Lake. 

130a.    Pleurocera  subulare  Intensum  Anthony,  pi.  xxxv,  (ig.  3. 
Mclania  intensum  Anthony,  Reeve,  Monog.  sp.  371. 

Shell:  Differing  from  the  typical  form  in  being  of  a  much 
darker  greenish-horn  color,  and  in  having  the  carina  above  the 
suture  extending  in  a  more  prominent  manner  to  the  base  of 
the  last  whorl.  There  are  also  seven  subobsoletc  spiral  lines, 
especially  on  the  base,  which  are  not  developed  in  subulare. 
Leoglh,  24.00;  widlh,8.00;  aperture  length,  7.00;  width,  4.50  mill.     (8736.) 

Animal.  Dentition,  etc.:     As  in  subulare. 

Distribution  and  Habitat:     As  in  subulare.  (?) 

Remarks:     The  variety  does  not  seem  to  be  as  common  as 
the  typical  form   and  has  been  found  only  in  the   Desplaines 
River.     It  approaches  r/cTvi/wH  in  form,  particularly  when  there 
is  a  decided  keel  on  the  periphery. 
131.    Pleurocera  elevatum  Say,  pi.  xxxv.  tig.  4. 

.\felania  ,-!evata  Sav.  Journ.  Phil.  Acad.,  \"ol.  II.  p.  1711,  1821. 
MHania  tracl-i  Anthony,  I'roc.  Bosl.  Soc.  Nat.  Hisl..  Vol.  Ill,  p.  3C1, 


^ 
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Melania  elongata  Lea,  Trans.  Amer.  Phil.  Soc,  VoL  IV,  p.  121,  pi.  xv, 
fig.  29,  1834. 

Shell:  Elevated,  acute,  turreted  on  the  upper  whorls; 
color  yellowish-horn,  olivaceous  or  greenish-horn,  encircled  by 
a  yellow  band  just  below  the  suture,  and  with  two  purplish 
bands  encircling  the  whorls  just  above  and  below  a  line  drawn 
about  the  center  of  the  whorl;  apex  sharp;  surface  shining  and 
polished,  encircled  by  from  three  to  five  fine  spiral  raised  lines, 
of  which  the  lower  one  is  the  larger,  situated  just  above  the 
suture,  giving  the  shell  a  carinated  aspect;  this  carina  is  espe- 
cially noted  at  the  periphery;  the  base  of  the  shell  is  encircled 
by  five  spiral  ridges  of  greater  or  lesser  prominence;  lines 
of  growth  numerous,  crowded,  oblique,  giving  the  surface  a 
wrinkled  aspect;  sutures  impressed;  whorls  ten  to  eleven,  flat 
sided,  regularly  increasing,  the  upper  ones  doubly  carinated 
and  the  lower  ones  with  a  single  carina,  although  in  some  ex- 
amples the  carina  almost  disappears  on  the  lower  whorls;  spire 
very  long,  long-conic;  base  of  shell  broadly  conic,  angulated, 
imperforate;  aperture  obliquely  triangulate,  produced  at  the 
lower  part  into  a  short  spout;  yellowish-horn  within,  with  a 
broad,  reddish-brown  band  encircling  the  base  near  the  col- 
umella and  descending  the  spout-like  projection  in  the  lower 
part  of  the  aperture,  with  another  band  near  the  center;  peri- 
stome thin,  sharp,  simple,  sinuous;  columella  thickened  by  a 
heavy  white  callus  which  is  reflected  over  the  columellar  region 
and  columellar  lip.     Operculum  similar  to  that  of  subulate. 

Length,  21.00;  width,    8.00;  aperture  length,    8.00;  width,  4.00  mill.  (8743.) 

7.50;       "     4.00     "  (8740.) 

8.00;       "     4.00     "  (8743.) 

"       10.00;       "     5.50     "  (9963.) 

9.50;       "     4.50     "  (9966.) 

Anuncd:  Similar  in  general  form  to  subulare ;  color  yel- 
lowish, streaked  with  black  on  top  of  rostrum  and  foot;  the 
rostrum  is  rather  long  and  much  roughened  by  spiral  ridges; 
foot  wide,  short  and  whitish  beneath;  eyes  placed  on  swellings 
on  the  upper  surface  of  the  base  of  the  tentacles.  The  speci- 
mens examined  were  mostly  females,  with  the  lateral  sinus 
very  prominent. 

Jaw:     As  in  subulare, 

Radiila  formula :  i^r  +  t-7  + 1  +  ff-  K  3  +  I+t-7+tV  (3—  ^ 
— 3);  teeth  generally  as  in  .y/^///^r^;  the  intermediate  tooth  has 
five  outer  cusps  instead  of  three,  as  in  subulare ;  the  inner  lat- 
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eral  has  seven  to  nine  cusps,  all  large/and  the  outer  lateral  has 
eleven  small  cusps.  All  the  teeth  seemed  to  have  well  devel- 
oped cutting  points  (Fig.  115,  Mus.  no,  12770). 

Genitalia:  Not  examined,  but  external  appearance  as  in 
subulare. 

Distribution :  Lake  Michigan,  Ohio,  Indiana,  Illinois.  Ken- 
tucky, Tennessee. 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  Found  in  rivers  and  ponds,  in  more  or  less  clear 
water,  on  a  sandy  bottom.     Does  not  like  a  muddy  habitat. 

Remarks:  This  species  is  distinguished  from  subulare  by 
its  very  pronounced  peripheral  carina  and  flat-sided  whorls.    It 


(^^ 


k 


Fig.  115. 

Ei.EVATUM    Say.     (Original.) 


e  luoib;  2,  3,  lateral  teeth. 


also  attains  a  much  larger  size.  When  browsing  on  the  glass 
side  of  an  a(\\i3.r\\ini,elevatum  thrusts  out  its  rostrum  to  its  full- 
est length,  the  tentacles  are  drooped  and  it  slowly  proceeds 
in  this  manner,  the  radula  being  plainly  seen  in  action  at  the 
end  of  the  rostrum.  This  species  does  not  seem  to  be  as  com- 
mon in  individuals  as  subulare.  It  has  been  found  fossil  in  a 
cellar  on  the  corner  of  Sheffield  and  Lincoln  avenues. 
131a.  Pleurocera  elevatum  lewlsil  Lea,  pi.  xxxv.  figs.  5-6. 
Trypiuwstoma  Uumii  Lba,  Ptoc.  Phil,  Acad,,  p,  172,  1862. 

Shell:      Differing  from  the  typical  form  in  being  strongly 
striate,  the  stria;-being  raised  into  heavy  ridges.     The  form  is 


also  heavily  banded  with   brown,  and  the 

impressed. 

LeiiKth,  27.,W;  width.  10,00;  aperture  length.  8.00;  width.  5.00  r 
liT.OO;      ■'  9.00;       "  "       8.00;      "      4.50 

;i!'.0O;      ■■         lo.OU;         ■•  ■'       12.50;       '■       7.,-iO 
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Animal,  Radula,  etc.:    As  in  the  typical  form. 

Distribution:     As  in  the  type. 

Remarks:  This  variety  does  not  seem  to  be  as  common  as 
the  typical  form.  It  is  connected  with  elevatum  by  almost  im- 
perceptible degrees,  and  Is  simply  a  striate  form,  but  is  worthy 
of  varietal  distinction.  It  is  found  in  the  southern  and  western 
regions. 

Genus  GONIOBASIS  Lea,  1862. 

Elimia*  H.  &  A.  Adams,  Genera,  Vol.  I,  p.  300, 1854.  ^ 
Goniobasis  Lea,  Proc.  Phil.  Acad.  Sci.,  p.  262,  1862. 

Shell:  Generally  elongated,  spire  long  and  more  or  less 
pointed;  aperture  produced  in  front,  but  not  canaliculate  or 
notched. 

Animal:  Resembling  thatjof  Pleurocera;  jaw  and  radula 
same  as  in  the  last  genus. 

Distribution:     Entire  United  States. 

13a.    Qoniobasis  livescens  Menke,  pi.  xxxv,  fig.  7. 
Melania  livescens  Menke,  Syn.  Meth.,  p.  135,  1830. 
Melania  niagarensis  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  12, 1841. 
Melania  napella  Anthony,  Proc.  Bost.  Soc,  Vol.  Ill,  p.  362,  1850. 
Melania  cuspidata  Anthony,  1.  c,  p.  362,  1850. 
Melania  correcta  Brot.,  List,  p.  39. 
Goniobasis  milesii  Lea,  Proc.  Phil.  Acad.,  p.  154, 1863. 
Goniobasis  translucens  Anthony,  Amer.  Journ.  Conch.,  Vol.  I,  p.  36, , 
pi.  i,  figs.  1,  2,  1865. 

Shell:  Varying  from  elongate  to  ovate,  acuminate,  fre- 
quently turreted  on  the  upper  whorls;  color  varying  from  blu- 
ish flesh  to  light  corneous,  sometimes  greenish,  and  frequently 
with  two  dark  brown  bands;  apex  sharp,  rounded,  turned  down- 
wards; surface  shining,  with  no  spiral  lines  save  a  carina  which 
encircles  the  center  of  all  the  whorls  [but  the  last  two,  and  is 
obsolete  in  the  more  bulbous  forms;  lines  of  growth  oblique, 
wrinkled,  crowded;  satures  well  impressed;  whorls  seven  to 
nine,  more  or  less  rounded,  regularly  and  rapidly  increasing  in 
size,  the  upper  whorls  carinated;  spire  elevated,  either  sharp- 
conic  or  obtuse-conic;  aperture  large,  ovate  or  subrhomboidal, 
produced  at  the  lower  part,  brownish-purple  to  purple  inside; 
peristome  sharp,  thin  on  the  edge,  but  thickened  by  a  callosity 
within  the  outer  lip,  more  or  less  sinuate;  columella  thick,  solid. 

•In  the  first  pagres  of  this  work  the  writer  used  Elimia  for  this  well-known  group  of  mol- 
lusks,  following  Mr.  Pilsbry's  suggestion  (Proc.  Phil.  Acad.,  p.  496;  1896);  after  thesepages 
were  in  print  Mr.  Pilsbry,  in  a  letter,  again  suggested  that  it  was  very  probable  that  Elimia 
would  not  stand  after  all.  being  but  a  heterogeneous  assembly  of  different  forms,  In  the 
presence  of  Lea's  excellent  and  well-characterized  diagnosis. 


tinged  with  blue  or  purple,  and  reflected  over  the  columellar 
region  and  columellar  lip;  last  whorl  usually  very  convex,  in- 
clined to  bulbous.  Operculum  not  essentially  different  from 
that  of  Pieurocera. 

'.00:  aperture  length,  6.50; 
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Animal:  Simitar  to  Pkurocera  in  form;  color  bluish-white 
on  base  of  foot  and  sides;  body  yellowish,  darker  in  places; 
rostrum  blackish  on  middle  portion,  yellowish  at  the  tip;  neck 
yellowish;  the  rostrum  is  not  as  heavy  as  in  the  last  genus. 
There  seems  to  be  little  generic  difference  between  the  animals 
of  these  two  genera. 

yaw:     Like  that  of  Pieurocera. 

Radulafortnula:  -j!..-)- J  +  ^+j  +  j-|-i.  +  ^^  (3-1-3);  the 
teeth  are  similar  to  those  of  Pieurocera  subulare,  excepting  that 
the  central  tooth  has  four  small  cusps  on  each  side  of  the  cen- 
tral cusp;  the  cusps  are  a  little  rounder  in  the  present  species 
than  in  the  one  mentioned. 

Genitalia:     Not  observed. 

Distribution:  New  York  to  Great  Lakes,  south  to  Ohio 
River  drainage. 

Geological  distribution:     Pleistocene;  Loess, 

Habitat:  Found  rather  plentifully  on  a  muddy  (some- 
times sandy)  bottom,  in  water  from  two  to  tenor  more  feet  in 
depth.      Prefers  a  bottom  with  water  weeds. 

Remarks:  A  very  distant  species,  at  once  known  by  its 
bulbous  form,  convex  outer  lip  and  bluish  or  purplish  aperture 
and  columella.  The  spire  is  very  broadly  conic.  G.  milesii  is 
simply  a  smooth,  e:itra  bulbous  form  of  li^-escens,  not  entitled 
to  even  varietal  rank.  There  is  considerable  variation  in  the 
carination  of  the  upper  whorls,  but  all  of  these  different  forms 
may  be  connected  witii  the  type  by  a  series  of  specimens.  The 
individuals  from  Lake  Michigan  are  always  heavier  and  more 
solid  than  those  from  the  .smaller  lakes  and  rivers. 

The  animal  moves  slowly,  pushing  its  foot  forward  a  short 
distance  and  then  drawing  the  shell  after  it.  This  is  particu- 
larly   noticeable    when    crawling    up    the  side   of  a   glass  jar. 


\ 
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While  moving  about,  the  rostrum  is  kept  constantly  in  motion, 
as  well  as  the  long,  filiform  tentacles,  and  the  lingual  apparatus 
may  be  distinctly  seen,  as  in  Limncea,  the  mouth  being  a  long, 
vertical  slit  in  the  end  of  the  rostrum.  The  animal  frequently 
comes  to  the  top  of  the  water  and,  pushing  its  rostrum  above 
the  surface,  will  remain  in  this  way  for  hours. 

Livescefis  has  been  found  in  a  fossil  state  on  Balmoral 
avenue,  north  of  Bowmahville,  on  the  corner  of  Sheffield  and 
Lincoln  avenues,  and  in  sand  banks  on  the  lake  shore,  north 
of  Graceland  avenue. 

132a.    Qoniobasis  Hvescens  depysis  Say,  pi.  xxxv,  fig.  8. 
Melania  depygis  Say,  New  Harm.  Dissem.,  p.  291. 
Melania  occulta  Anthony,  Proc.  Phil.  Acad.,  p.  5,  1860. 

Shell:  Differing  from  typical  Hvescens  in  being  narrojwer, 
the  two  color  bands  brighter  and  more  conspicuous  and  the 
columella  not  tinged  with  purple. 


Leng^th. 

Width. 

Aperture  Length. 

Width. 

28.00 

8.50 

9.00 

4.50  mill.  (coll.  Ferriss.) 

17.25 

7.75 

8.00 

4.50     "    (coll.  Ferriss.) 

Animal,  Jaw  and  DefiiiHon:     As  in  Hvescens. 

Genitalia:     Not  observed. 

Distributiofi :     Same  as  Hvescens, 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     Same  as  livesce?is. 

Remarks:  After  the  examination  of  several  thousand 
specimens  from  Northern  Illinois,  and  after  consulting  with 
several  conchologists,  it  seems  imperative  that  depygis  must 
become  a  variety  of  livescefis,  and  it  is  an  open  question  if  it 
is  entitled  to  even  varietal  rank.  The  writer  has  before  him  a 
set  of  Goniobasis  in  which  there  is  a  perfect  gradation  from  the 
heavy,  swollen  Hvescens,  with  dark  shell  and  purple  tinged  col- 
umella, to  the  most  graceful  depygis,  with  light  shell  and  dark 
spiral  bands,  and  white  columella.  The  variety  has  been  found 
only  at  Hickory  Creek. 

FAMILY  AMNICOLID^. 

'•Tentacles  elongatcd,"with  eyes  at  their  outer  bases.  Oper- 
culum subspiral  or  concentric.  Shell  small,  globular  or  elon- 
gated, spiral.  Aperture  broadly  oval,  lip  continuous.  Gener- 
ally umbilicated."* 

*Tryoo,  continuation  of  Haldeman's  monograph.  No.  i,  p.  S. 
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"Lingual  teeth  3-1-3 ;  the  rows  being  more  transverse  and 
less  arcuated  than  in  the  LittorinidcB.  Rhachidian  tooth  broader 
than  long, and  armed  with  basal  denticles(so-called  byTroschel) 
on  each  side,  which  may  be  either  on  the  basal  margin,  or  on 
the  anterior  surface  of  the  tooth  above  the  base;  cusp  recurved 
and  denticulated.  Intermediate  tooth  more  or  less  hatchet- 
shaped,  having  a  handle-like  process  (peduncle)  projecting  out- 
wardly from  the  base  of  the  broad  body  which  is  denticulated 
at  the  upper  margin.  Lateral  teeth  generally  slender  and 
armed  with  numerous  minute  denticles  at  their  superior  mar- 
gins. Verge  (male  organ)  exserted,  situated  on  the  back  at  a 
considerable  distance  behind  the  right  tentacle.  Gills  both 
pallial;  the  right  or  principal  one  usuallyrathershort  and  broad, 
and  composed  of  few  laminfe,  which  are  much  broader  than 
high.  Foot  oblong,  truncate  before,  rounded  or  pointed  be- 
hind. Operculigerous  lobe  well  developed."  (Stimpson.)* 
"Inhabits  fresh  water  in  all  parts  of  the  world."  (Tryon.) 
Subfamily  BythinllDR. 

"Shell  small,  conical;  peristome  simple  or  thickened. 
Operculum  calcareous  or  concentric.     Fresh  water."   (Tryon.)t 

Genus  BYTHINIA  Gray. 

"Shell :     Oval,  turbinated,  thin,  invested  with  a  thin  epi- 
dermis, |)critrcmc  continuous  "     (Tryon.) 
^^i-    Bythinla  tentaculata  Liun^,  pi.  xxx,  fig.  34. 

Tiirl'O  U,!/mu/„M  LiNN-K,  Syst.  Nat.  Ed.  XII,  p.  12*9. 

SlicU:  Globose,  rather  thick,  transparent  to  opaque;  color 
ranging  from  yellowish  to  greenish,  sometimes  brownish;  sur- 
face shining,  smooth,  lines  of  growth  very  fine;  tutun-s  very 
deeply  impressed;  vvliurts  live,  i.nijir-^,  the  lut  rapiJi\-  en- 
larging and  equaUnajdlJbe  utlicr*  combined;  spire  i''  v.ncd, 
broadly   conic;  )i.[>i^^^Bttf'TOund,   Tcddish-brown;  --e 

l^roadly    rounded^tfl^^^Htli; ••«£<!    .-il4)ve; 
rounded,  simpli;,  m^^^^k 'liitliBiied  a  liu' 
bunlcred  all   iiroQ^^^^^^^jdnvlfll i  base   1 
inipcrforatf. 
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Animal;  Color  yellowish-white  on  foot  and  body;  head 
and  rostrum  black  with  several  yellow  or  golden-yellow  spots, 
the  tip  of  the  rostrum  yellowish-white.  Rostrum  rather  large, 
rounded.  Tentacles  long  and  filiform,  the  black  eyes  placed 
on  swellings  at  their  lower  outer  base.  The  body  appears 
speckled  with  black  and  yellowish-white  through  the  shell. 
Foot  wide,  rather  short,  slightly  auriculated  before,  whitish  on 


Fig  116 
Operculum  of  Bvthinia  tbntaculata  Liniig.  (Original.)    Enlarged. 

edge  with  a  yellowish  part  near  the  center  and  toward  the  an- 
terior end.  Cervical  lobes  (lappets)  round,  wide,  short,  rather 
fully  extended.  Verge  rather  large,  placed  as  usual  in  the 
family.  Operculum  placed  toward  the  posterior  part  of  the 
foot,  calcareous  within,  concentric;  the  rings  of  growth  stand 
up  in  the  form  of  ridges  or  scales,  and  their  arrangement  is 
quite  regular  {Fig.  ii6).  The  foot  measures  6.50  mill,  in  length 
and  4.00  mill,  in  width, 

Radula  formula:      ,'r  +  i4  +  l  +  ffJir  +  +  +  i^+TV  (3"  '  "3); 
al  tooth  wider  than  high,  ends  produced  and  rounded, 
edge  concave  and  with  a  rounded  process  extending 
a  its  center:  lateral  lobes  armed  with  six  to  seven  denticles 


Fig.  in. 

rrHlNiA    TtNTACULATA    Linn^.     (Original.)     C.  central 
«  tooth;  2,  3,  lateral  teeib. 

'  long  and  roundly  pointed,  the  denticulate 

filg  from  just  beneath  the  reflection  to  the  end 

(Vrtion  wide  and  low,  seven-cuspid,  the  center 

•.•updly  pointed  and  the  lateral  cusps  sharply 

"——  '»oth  squarish,  the  lower  outer  corner 

ind  low,  seven-cuspid,  the  third  cusp 
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from  the  left  very  large  and  roundly  triangular,  the  side  cusps, 
two  on  the  left  and  four  on  the  right,  sharply  triangular;  lateral 
teeth  long  and  narrow,  the  lower  ends  rounded,  the  reflections 
very  wide  and  low,  the  first  twelve-cuspid  and  the  second  six- 
teen-cuspid  (Fig.  117). 

Distribution:  Europe  and  America  (the  latter  introduced), 
New  York,  Ohio,  Illinois,  Michigan,  Wisconsin. 

Geological  distribution:     Pleistocene. 

Habitat:  In  the  larger  lakes,  on  a  sandy  or  muddy  bottom, 
and  attached  to  sticks,  stones,  and  other  submerged  objects. 

Remarks:  This  is  the  largest  species  of  AmnicolidcB  found 
in  this  region.  It  may  be  easily  distinguished  by  the  size  of 
the  last  whorl,  which  more  than  equals  in  length  that  of  all 
the  rest.  The  species  was  introduced  into  this  country  many 
years  ago  and  is  now  found  from  Vermont  and  New  York  to 
Wisconsin.  It  is  particularly  abundant  in  Lake  Michigan. 
While  in  motion  the  animal  of  Bythinia  is  rather  slow,  the  ten- 
tacles move  about  nervously  and  the  rostrum  is  thrust  out  to 
its  fullest  extent.  Thus  far  it  has  been  collected  only  in  Lake 
Michigan. 

Recently  the  Lake  View  water  supply  has  been  seriously 
threatened  by  the  presence  of  this  snail.  The  small  service 
pipes  became  choked  and  in  many  private  houses  a  tumbler- 
ful of  these  animals  was  taken  from  the  faucet.  Investigation 
at  the  Lake  View  crib  showed  that  the  screens  were  provided 
with  such  a  large  mesh  that  the  eggs  gained  access  to  the  main 
tunnel  and  there  developed,  the  force  of  the  water  drawing 
them  farther  and  farther  into  the  tunnel  until  they  finally  ap- 
peared in  the  service  pipes.  Besides  this  species,  Pleurocera 
elevatum  and  Goniobasis  livescens  were  found  about  the  crib, 
but  none  on  the  inside.    These  were  collected  in  August,  1898. 

Subfamily  Hydrobiince. 

Shell:  Small,  elongated  or  globose,  umbilicated  or  rimate; 
aperture  rounded  or  ovate;  peristome  continuous;  operculum 
paucispiral,  corneous  (Tryon),  without  internal  process.  Foot 
without  lateral  sinuses.     (Stimpson.) 

Genus  AMNICOLA  Gould  and  Haldeman. 

Shell:  Small,  thin,  smooth,  globose,  umbilicated;  spire 
broadly  conic;  aperture  broadly  ovate;  outer  lip  thin;  opercu- 
lum subspiral,  corneous. 
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Animal:  With  a  short,  broad  foot  which  is  broadly 
rounded  behind;  rostrum  short;  tentacles  cylindrical,  blunt  at 
their  tips;  verge  short,  bifid,  with  a  globular  base;  jaw  present; 
lingual  dentition  of  A,  porata;  rhachidian  tooth  very  short  and 
broad,  with  a  tongue-shaped  process  from  the  middle  of  the 
anterior  surface,  reaching  beyond  the  base;  intermediate  tooth 
with  a  short,  broad  body  having  a  strongly  projecting  infero- 
interior  angle,  and  a  very  long  peduncle;  formula  of  denticles: 
rhachidian,  -^1-^'^  intermediate,  five;  first  lateral  eighteen;  sec- 
ond lateral  thirty.    (Stimpson.)* 

"Ova-capsules  semilenticular  in  form,  with  a  lamniform 
limb.     Each  contains  but  one  ^^'g'*     (Stimpson.)* 

Distribution:     North  America. 

KEY  TO   SPECIES  OF   AMNICOLA. 

A.  Shell  5  mill,  or  over  in  length,  whorls  swollen,  spire  some- 

what elongated cincinnatiensis 

B.  Shell  4  mill,  or  less  in  length. 

a.  Shell  swollen,  diameter  and  length  about  equal limosa 

b.  Shell  narrow,  diameter  about  half  of  length, 

1.  Spire  obtuse,  whorls  four emarginata 

2.  Spire  pointed,  whorls  five lustrica 

134.    Amnicola  limosa  Say,  pi.  xxx,  fig.  35. 

Paludina  lifnosa  Say,  Journ.  Phil.  Acad.,  Vol.  I,  p.  126, 1817. 
Amnicola  schrokingeri  Frauenfeld,  Pric.  Z06I.  Bot.  Gesell,  Vienna. 
Amnicola  ferruginea  Calkins,  Valley  Naturalist,  Vol.  II,  No.  I,  p.  6, 

1880. 

Shell:  Conic,  bulbous,  subimperforate,  nearly  as  broad  as 
high;  color  light  or  dark  brown,  without  bands  of  color;  sur- 
face shining  (except  when  covered  by  deposit  of  foreign  mat- 
ter, as  is  frequently  the  case),  lines  of  growth  numerous,  fine, 
wrinkled,  crowded;  sutures  well  impressed;  whorls  four  to  five, 
more  or  less  inflated,  regularly  increasing;  spire  obtusely  conic, 
swollen;  aperture  orbicularly  ovate,  rounded  above  and  below, 
dark  horn-color  within;  peristome  sharp,  simple,  a  little  thick- 
ened on  the  inside,  almost  continuous;  columella  lip  covered 
with  a  thin  callus;  base  of  shell  rounded,  subumbilicate. 

Length,  5.00;   width,  3.25;  aperture  length,  2.10;  width,  1.50  mill.    (10498.) 
5.00;      "        4.00;        "  "         2.60;      "        2.10     " 

5.00;      "       4.00;        "  "         2.80;      "        2.10     "       (13052.) 

Animal:  White  and  transparent,  brownish  on  the  head; 
foot  short,  rather  wide,  about  two  and  one-half  times  as  long  as 
broad,  auriculated  before,  rounded  behind  and  constricted  in 

•Binney,  1.  c,  p.  80-81. 


the   center;  operculigerqus  lobe  oval,  broader  than  the  fool; 

operculum  horny,  thin,  subspiral,  striated  spirally  and  longi- 
tudinally, except  on  the  older  part  which  is  striate  spirally 
( Fig.  I  iS,  i);  rostrum  short,  broad,  emarginate  in  the  middle; 
tentacles  long  and  slender,  cylindrical,  blunt;  eyes  placed  at 
the  inner  base  of  the  tentacles,  in  front  of  a  prominent  tuber- 
cle; mantle  simple  on  the  edge;  verge  placed  on  the  right  side 
of  the  back,  behind  the  right  tentacle,  bifid,  one  part  being 
short,  thick  and  truncated  at  the  extremity,  and  the  other  long. 


Fig.  118. 
Amnicola  L1M03A  Say.      (1,  Binney,  Fig,  169;  2,  3,  Stimpson,  Fig.  7.) 
1,  operculum;  2,  3,  egg-capsule,  dorsal  and  side  views.    (Enlarged.) 

pointed,  and  partly  coiled  about  the  first,  generative  organ  in 
the  female  generally  found  "at  the  junction  of  the  body  with 
the  mantle,  a  short  distance  within  the  margin  of  the  latter"* 
(Fig.  1 19). 

"The  ova  are  deposited,  in  this  latitude,  during  the  months 
of  April  and  May'.  The  ova-capsule  is  thin,  corneous,  of  a 
semilenticular  shape,  and  attached  by  the  cut  face  of  the  lens, 
which  forms  the  base.     The  free  limb  is  margined  with  a  broad, 


I 


Fig.  119. 
idsA   Say,     Enlarged. 


thin  lamina  ol  the  same  delicate. 
o])C  ol  the  cai>siile  itself.  In  s 
little  huger  than  the  head  of  the 
singly  and  each  contains   but  a  s 

•Ihr  iMher  ii.iiflackiionk-ilut  In*  iiiH,>hitf-1 
Sti]iip-oiUK<-s('nr,hciu|»Mitl,p  llyiirobini.i,  eu- 


icse  ova-capsules  are  a 
al.  They  are  deposited 
^Qi^'  which   lloat.s  freely 
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about  in  the  fluid  surrounding  it.  Those  which  occurred  to  me 
were  found  sticking  to  the  shell  oE  a  female,  although  they 
were  probably  not  deposited  by  the  same  individual  but  by 
some  other,  as  they  were  huddled  together  in  groups  accord- 
ing to  their  practice  at  this  season."*  (,Fig.  1 18,  2,  3). 

Radula  formula:  j'^  +  ^+^  +  ^J^+^+^+^ij  (3_,_3); 
rhachidian  (central)  tooth  very  wide,  low,  the  ends  much 
rounded  and  produced,  lower  edge  concave;  center  of  concave 
portion  supporting  a  large,  tongue-shaped  process;  ends  sup- 
porting, upon  the  anterior  surface,  four  denticles,  the  two  cen- 
ter ones  small  and  the  outer  ones  larger;  the  ridge  supporting 
the  denticles  extending  irom  the  distal  end  of  the  lateral  lobe 
almost  to  the  reflected  cusp;  reflection  small,  seven-cuspid,  the 
cusps  very  small  except  the  center  one,  which  is  rather  large; 


Fig. 120. 

1  Say.    (From  nature,  after  Stimpson.) 

intermediate  tooth  subquadrate,  the  peduncle  very  long  and 
somewhat  enlarged  at  the  distal  end;  body  of  tooth,  at  the 
inner  side,  with  a  peculiar  knob-shaped  projection;  reflection 
low.  wide,  five-cuspid,  the  cusps  subequal;  inner  cusp  bluntly 
rounded,  the  rest  acute;  lateral  teeth  very  long  and  narrow, 
the  reflections  small  and  multicuspid,  the  first  having  eighteen 
and  the  second  thirty  cusps  (Fig.  120). 

Distribution:  New  England  to  Utah  and  Manitoba.  Hud- 
son's Bay  to  Texas. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  plentifully  in  lakes  and  streams,  on  the 
muddy  bottom,  or  on  aquatic  plants  and  submerged  objects. 

Remarks:  This  abundant  little  species  is  easily  recognized 
by  its  globose  form.  The  animal  is  very  interesting  in  cap- 
tivity and  wanders  rapidly  about  the  aquarium  with  a  wabbly 
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gait.     It  is  widely  distributedthroughoutthearea.    At  several 
points  in  Chicago  it  has  been  found  among  Pleistocene  fossils. 

134a.     Amnkola  Ilmosa  parva  Lea.  pi.  xxxi.  fig.  11. 

AtHnicff/a  fiarva  Lea,  I'roc  Amer.  Phil.  Soc..  VoL  H.  p.  34,  1841; 
Trvon",  Con.  Haldeman's  Monograph,  pi.  xvii,  fig,  2. 

Shell:  Smaller  than  typical  iimosa.  the  whorls  shouldered 
and  tumid  below  the  suture.     Otherwise  like  Hmom. 

:  length,  2.00;  width,  1.50  mill.     (10218.) 
1.50;        ■'       1.25    •■         (10218.) 

Animal  and  DeiitiHon:    Same  as  Iimosa. 

Distribution:     Atlantic  and  Middle  States. 

Geological  distribution:     Pleistocene. 

Habitat:     Same  as  Iimosa. 

Remarks:  This  form  is  found  at  Joliet,  Salt  Creek  and 
Berry  Lake:  the  writer  has  admitted  it  to  varietal  rank  for  the 
reason  that  it  seems  to  be  always  recognizable,  although  it  is 
apparently  only  a  stunted  form  of  Iimosa.     It  is  not  common. 

34b.    Amnlcola  Iimosa  porata  Say,  pi.  xxvi,  tig.  IB. 

Paludina  porata  Say.  Joura.  Phil.  Acad.,  Vol.  U,  p.  174,  1821. 
AmMtcola  orbicuiata  Lea,  Proc.  Amer.  Phil.  Soc.,  Vol.  11,  p.  Si,  1841. 

Shell  differing  from  Iimosa  in  being  generally  widely  um~ 

bilicated,   in   the   whorls     beinff  more    swollen    and    the    spire 
shorter. 

Length,  5.00;   width,  4.00;  apetiure 
6.00;         "      4.50; 

This  variety  is  the  most  common  and  is  universally  dis- 

135.     Amnlcola  lustrlca  Pilsbry,  pi.  xxvl,  lig.  12. 

Amnuola  Imtrica  Pilsbry,  The  Nautilus,  Vol.   IV,  p.  53,  1890  Inot  A. 
lustrica  Sa\— Pcmatiopsis  lapidaria  Say). 

Shell:  Narrow  (for  the  genus),  thin,  translucent;  color 
waxy,  light  brownish  or  greenish;  surface  smooth  and  shining, 
lines  of  growth  very  fine,  but  distinct  when  viewed  with  a  lens; 
sutures  very  deeply  impressed;  spire  elevated,  conical;  whorls 
five,  roLiiided,  regularly  increasing  in  si?.c;  aperture  roundly 
ovate,  slightly  angled  above,  waxy  inside;  peristome  continu- 
ous, thin,  appresscd  to  the  body  whorl  only  for  a  short  distance 
nes'  the  upper  terminations;  base  I'  ^"/[h  rounded,  with  a 
n-        "  «n<    i**r.  I'Tikjiicus.    Qp^""'     '        "'ir  to  that  of 
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Length,  4.00;  width,  2.00;  aperture  length,  1.50;  width,  1.10  mill.    (10497.) 

Animal  and  Radula:     Similar  to  A,  limosa. 

Distribution:  New  York  to  Illinois  and  Minnesota.  (Pils- 
bry.) 

Geological  distribution:     Pleistocene. 

Habitat:    Same  as  A.  limosa. 

Remarks:  This  species  is  distinguished  from  all  others  of 
the  genus  by  its  narrow,  elongated  whorls  and  rather  acute 
spire.  It  is  said  by  Mr.  Pilsbry  to  be  the  narrowest  of  the 
genus.  Lustrica  does  not  seem  to  be  at  all  common  and  has 
only  been  found  at  Berry  Lake  and  Joliet. 

Subgenus  CINCINNATIA,  Pilsbry,  1891. 

Proc.  Phil.  Acad.,  p.  327, 1891. 

Radula  more  minute  and  denticulations  finer  than  in  the 
typical  form. 

136.    Amnicola  cincinnatiensis  Lea,  pi.  xxvi,  6g.  14. 

Cyclostoma  cincinnatiensis  Lea,  Proc.  Amer.  Phil.  Soc,  I,  p.  289,  1840; 
Trans.  Amer.  Phil.  Soc,  VIII,  p.  229,  pi.  vi,  fig.  62,  1843. 

Amnicola  sayana  Anthony,  in  Haldeman,  Mon.,  p.  19,  pi.  i,  fig.  4, 
1844?  (Figs. 4  and  11  are  misnamed  in  Haldeman;  4  is  the  present 
species  and  11  is  Pomatiopsis  cincinnatiensis  Anthony.) 

Shell:  Of  good  size,  swollen,  umbilicated,  rather  solid; 
color  ranging  from  greenish  to  yellowish-brown,  translucent; 
surface  smooth  and  shining,  lines  of  growth  well  developed, 
crowded;  sutures  forming  deep  channels  between  the  whorls; 
apex  small,  rounded,  smooth,  brownish ;  spire  broadly  conic,  ele- 
vated; whorls  five  to  six,  rapidly  increasing,  swollen,  rounded, 
the  last  somewhat  loosely  coiled  so  that  the  aperture  is  continu- 
ous and  separated  from  the  body-whorl;  aperture  roundly  ovate, 
bluish-white  within;  peristome  continuous,  simple,  thin,  sharp, 
appressed  to  the  body- whorl  only  at  the  upper  part;  base 
rounded,  with  a  small,  rounded  umbilicus  of  great  depth. 

Length.  5.00;  width,  4.00;  aperture  length,  2.00;  width,  1.75  mill.    (10653.) 
5.50;      "        4.00;        "  "        2.00;      '*       1.75    "        (10653.) 

Animal:  Yellowish- white  above,  whiter  on  base  of  foot; 
subtransparent;  foot  short  and  wide,  auriculated  before,  rounded 
behind  and  constricted  in  the  center;  operculigerous  lobe  and 
operculum  as  xn limosa;  rostrum  short;  tentacles  long  and  slen- 
ier,, blunt;  eyes,  mantle  and  verge  as  in  limosa. 

Radu'a  formula:    ^+^+^+^i^+^+^i^+^  {7,  ^  i  -3); 

'^''••B.  No.  12769);  central  tooth  similar  to  that  oi limosa,  but  ends 
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supporting  only  two  denticles,  and  a  bulge  near  the  lower  end: 
process  on  concave  margin  large;  intermediate  tooth  of  the 
iisuai  shape,  but  the  denticles  longer  and  narrower  than  in 
lifnosa  and  the  central  denticle  rounded  and  blunt,  the  others 
sharp;  inner  and  outer  lateral  teeth  denticulated  as  in  limosii 
(Fig,  121),  The  figure  of  this  species  in  Binney's  "Land  and 
Fresh  Water  Shells"  (Fig.  l6j),  taken  from  Troschel.  must  be  an 
error,  for  it  does  not  at  all  correspond  with  the  specimens  ex- 
amined by  the  writer,  which  are  undoubted  cincinnathnsis . 
The  species  is  peculiar  in  having  the  cusps  of  the  intermediate 
tooth  long  and  sharp,  and  in  the  central  cusp  being  wide  and 
blunt.  The  figure  in  Binney's  is  probably  the  radula  of  some 
Pomatiofisis,  perhaps  P.  lapidaria* 


i 


Fig.  121. 

ENSis  Lea.    (Original.) 


Distribution.     New  York  to  Utah,  south  to  Texas. 

Geological  distribution:     Pleistocene. 

Habitat:     Same  as  limosa 

Remarks:  This  is  the  largest  species  of  Amnicola  I 
in  this  region  and  attains  a  length  of  five  or  six  mill.  Its 
siite,  swollen  whorls,  and  elevated  conic  spire  will  at  one 
tinguish  it  from  related  species.  It  is  rather  connnon, 
cially  at  Joliet.  where  it  is  the  prevailing  species. 
137.    Amnicola  emar^linata  Kiisicr,  pi.  xxvi,  fig.  10. 

Pahotimi  ,>/>tm,i  Lk.v,  I'n.c  Aiuet.   I'hil.  ,S„c..  Vol.   II,  \->..'A.  18- 
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Amnicola  cincinnatiensis  Binney,  L.  and  F.  W.  Sh.,  N.  A.,  p.  85,  fig. 
169, 1868. 

Shell:  Small,  globose,  rather  solid;  color,  different  shades 
of  green;  surface  smooth,  polished,  lines  ot  growth  very  faint; 
sutures  well  marked;  apex  very  obtuse,  comprising  one  and 
one-half  whorls;  when  viewed  from  the  front  the  shell  appears 
to  have  a  truncated  spire;  spire  very  broadly  truncate-conic; 
whorls  four  to  four  and  one-half,  very  convex;  aperture  nearly 
round,  appressed  to  the  body-whorl;  peristome  continuous, 
rather  thick,  simple;  base  rounded,  with  a  small  umbilicus. 

Length,  4.00;  width,  2.00;  aperture  length,  1.60;  width,  1.10;  mill.    (10241.) 
3.25;      "      1.76;        "  "        1.60;       "      1.10;    "       (10241.) 

Animal:     Not  examined. 

Radula:     Not  examined. 

Distribution:  New  York  west  to  Iowa  and  Winnipeg,  Can- 
ada, south  to  Kentucky. 

Geological  distribution:     Pleistocene. 

Habitat:     In  rivers  and  ponds,  on  a  muddy  bottom. 

Re?narks:  This  species  at  first  sight  might  be  taken  for 
A,  lustrica,  but  the  spire  is  very  obtuse,  while  that  ot  lustrica  is 
acute,  and  the  last  whorl  is  appressed  to  the  body-whorl,  at  the 
aperture  in  obtusa,  while  in  lustrica  it  is  entirely  free.  The 
species  seems  to  be  very  rare,  and  living  specimens  have  been 
found  only  in  the  DuPage  River.  It  has  been  collected  on 
the  recent  beach  in  a  subfossil  condition.  Several  dead  speci- 
mens were  obtained  in  the  North  Branch  of  the  Chicago  River 
and  in  beach  drift  at  Miller's,  Ind. 

Genus  PALUDESTRINA  Orbigny. 

Bythinella.  Moquin-Tandon. 

Shell:  Small,  elongately-ovate,  smooth  and  shining,  with 
an  elevated  spire;  sometimes  decidedly  pupiform,  rimate  or 
imperforate;  apex  generally  obtuse;  aperture  ovatcly-rounded; 
peristome  continuous,  outer  lip  thickened.  Operculum  corne- 
ous, the  nucleus  large  and  placed  rather  near  the  basal  margin. 

Animal:  With  a  narrow  foot  which  is  rounded  behind; 
tentacles  tapering  to  a  blunt  tip;  verge  bifid;  lingual  dentition 
(of  B.  nickliniana) ;  rhRchidiain  tooth  nearly  as  wide  as  long, 
with  the  lower  lateral  angles  very  much  produced,  basal  teeth 
two  in  number,  situated  one  on  each  side,  reflected  portion 
seven-denticulate;  intermediate  tooth  much  longer  than  broad. 
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^ith  a  long  process  extending  laterally  from  the  base,  which 
s  also  provided  with  a  central  cavity  and  a  projection  on  the 
inner  side  of  the  base,  the  reflected  cusp  with  six  denticula- 
i;  the  inner  lateral  has  a  long  projection  or  shank  to  the 
base,  which  is  greatly  thickened  on  the  outer  margin,  and  Ihe 
reflected  cusp  is  twelve-denticulate;  outer  lateral  very  long 
and  narrow,  arcuate,  apparently  very  finely  denticulate  on  the  . 
summit  (when  magnified  seven  hundred  diameters.)  With 
low  powers  it  is  apparently  smooth.  Troschel  found  the  for-  i 
mula  of  B.  tlurmalis.  a  European  form,  to  be  as  follows;  rha- 
chidian,  -,!;;■;  intermediate,  6;  middle  lateral,  18;  outer  lateral 
smooth  (ol.     (Vide  Stimpson.) 

Dtstribtitimt :     Europe  and  America. 

138.    Paludestrlna  nlckllniana  Lea,  1839.    PI.  xxvl.  fig.  U. 
Paludina  nUkUniana  Lea,  Trans.  Ainer.  PhiL  Soc,  VI,  p, 


Amnicola  attenuala,  Haldehan,  Monograph,  pt  4,  p.  I 

pi.  I,  fig,  13.  1844.     (Variety.) 


99,  p).  xxiii, 
of  wrapper. 


Fig.  122- 
LUDESTBINA  NiCKLiNLANA  Lea.     (After  Stinipsc 
lerniediate  toolh;  2.  3.  lateral  teeth. 


n.)     C. 


Shell:  Elongately  ovate,  turreted;  color  gieenish-horn; 
surface  shining,  lines  of  growth  numerous,  crowded,  raised  so 
as  to  roughen  the  surface  of  the  shell;  sutures  deeply  im- 
pressed; whorls  four  to  tour  and  one-half,  very  convex;  spire 
elevated,  rather  sharply  conical;  apox  small,' round,  almost 
concealed  in  the  volution  of  the  second  whorl;  aperture  roundly 
ovate;  peristome  sharp,  a  liule  tliickencd  on  the  inside,  con- 
tinuous, the  columellar  U]^  being  covered  with  a  raised  callus 
which  connects  the  tcrininaticins;  base  of  shell  rounded;  um- 
bilical region  rimatc  and  indented. 

Length,  A.W:  width,  2,(K1;  aperture  lerfth,  LI!;.;   widlh,  1,10  mill.     (%90.) 
i.m:       '■      ■-■,(11);         "  "         1.50;       ■■        L2-^    ■•        (3691.) 

4.lV>:        ■■       ■-■,00;  ■■  ■■  L2&;        "        LOO    "        (!>t!91.) 
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Animal:  Not  thoroughly  examined,  but  with  a  narrow, 
rounded  foot,  tapering,  blunt-pointed  tentacles  and  general 
blackish  color. 

Radula formula:  ^+^+1+^1^+^+^+^(3-1-3).  See 
generic  description  (Fig.  122). 

Distribution:  Eastern  part  of  the  United  States  from 
Michigan  to  Florida. 

Geological  distribution :    Pleistocene. 

Habitat:  In  the  smaller  ponds  and  rivers,  clinging  to  water 
weeds  and  algae. 

Remarks:  Nickliniana  is  a  common  little  species,  easily 
recognized  by  its  narrow,  turreted  shell  and  well-rounded 
whorls.  The  animals  are  gregarious,  congregating  together 
by  hundreds.  Frequently  a  piece  of  water-cress  will  be  found 
literally  black  with  the  shells  of  this  species.  It  has  been 
found  only  in  the  southern  region. 

Genus  SOMATOQYRUS  Gill,  1863. 

''Shell:  Short,  thin,  simply  striate,  distinctly  umbilicated 
and  with  4-6  whorls;  the  body-whorl  subglobose,  more  or  less 
shouldered  above;  the  spire  small  and  the  suture  impressed. 
Aperture  oblique  (upper  part  most  advanced)  rhombo-ovate, 
narrowly  rounded  in  front  and  behind;  peritreme  thin  and 
acute,  appressed  behind,  below  the  upper  angle,  to  the  whorl, 
and  with  its  entire  margin  in  the  same  plan.  Operculum  sub- 
spiral,  corneous,  but  comparatively  thick  and  strong  and  with 
its  inner  margin  convex." 

''Animal:  Foot  short.  Snout  robust  and  considerably 
longer  than  in  Amnicola,  Tentacles  tapering,  pointed.  Verge 
(of  5.  isogona^2,y—subglobosusS2.y)QOVCi'^xt,s^^^  and  bifid,  the 
inner  branch  being  much  larger  than  the  outer,  but  no  longer 
than  the  basal  part;  while  the  outer  is  short,  somewhat  trian- 
gular and  pointed,  and  contains  the  canal,  which  is  conspicu- 
ous from  its  white  color." 

**The  lingual  dentition  of  the  type  is  as  follows:  Rhachid- 
ian  tooth  short  and  very  broad  and  trilobed  below,  with  the 
outer  angles  much  produced  and  narrow;  cusp  armed  with 
seven  denticles;  basal  denticles  four  on  each  side,  the  inner- 
most largest  but  not  reaching  the  inferior  margin  of  the  tooth, 
and  the  others  gradually  decreasing  in  size  outwardly,  the 
outermost  being  obtuse  and  rather  a  lobe  than  a  denticle.     In- 
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termediatc  tooth  with  the  body  perforated,  and  the  peduncle 
more  than  twice  as  long  as  the  body;  cusp  7-denticulatcd,  the 
third  denticle  (counting  from  within)  being  twice  as  broad  as 
the  others.  Inner  lateral  tooth  with  fourteen  denticles  at  ihc 
summit.  Outer  lateral  tooth  also  with  fourteen  denticles." 
(Slimpson.)* 

Distriimtion :     Central  parts  of  North  America. 
■3!).     Somatotyras  subglobosus  Say.    Text  figure  123. 

Paludim  subghbosa  .Sav,  Journ.  Phil,  Acad..  Vol.  V,  p.  25,  1825, 
Melania  isogcna  Say,  New  Harm,  Diss,.  Vol.  li,  p,  227, 1829. 
Paludina  pallida  Lea.  Traos.  Amer.  Phil,  Soc,  Vol,  VI,  p.  22.  pi.  ixiii, 
fig.  104, 1639,    (Young,) 

Shell:  Subglobose,  solid,  somewhat  depressed ;  color  yel- 
lowish-horn; surface  shining;  lines  of  growth  fine,  oblique, 
crowded;  sutures  much  impressed;  apex  small,  rounded,  sub- 


SOMATOGYRUS 


Fig.  I2;i. 
us  Say.     lOrigina].) 


hyaline;  aperture  orbicularly-ovate,  somewhat  produced  at  the 
lower  part,  whitish  inside;  spire  short,  depressed,  rounded; 
whorls  four,  convex,  the  last  swollen  and  all  rapidly  increasing; 
peristome  simple,  sharp,  rather  thick,  the  terminations  joined 
by  a  light  callus;  base  rounded,  umbilicus  small,  narrowly  open. 
Length,  7.00;  width.  G,50;   ajier.  length,  5,00;  width.  4.75  mill.  (coll.  Jensen). 

Ajiimal:     Not  examined. 

Radida formula :  ,\+i  +  _-!--+i+i3j  (3_,_3);  thecen- 
tral  tooth  almost  square,  the  lowtT  outur  corners  very  niuch 
produced  and  the  ba^al  margin  with  a  projection  of  a  squarish 
shape;  reflection  sevcn-cus])id,  the  central  cusp  very  lonp  and 
sliurp,  reaching  almost  to  the  basal  margin  of  central  projec- 
tion, side  cusps  shorter;  the  lateral  projections  of  the  base  of 
attachmeul  are  armed  with  three  blunt,  rounded  denticles,  of 
which  the  hi^'hest  is  about  three  times  the  lciii;th  of  the  other 


I 
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two;  intermediate  tooth  similar  to  that  of  integer,  excepting 
that  the  perforation  has  a  little  lid  or  door  which  hangs  below 
the  base  of  attachment;  lateral  teeth  as  usual,  with  about 
twelve  denticles,  those  of  the  first  tooth  larger  than  those  of  the 
second  (Fig.  124).     (Stimpson.) 

Distribution:  Ohio  Valley;  Ohio  to  Iowa,  Michigan  and 
Wisconsin  south  to  Kentucky. 

Geological  distribution :     Pleistocc ne. 

Habitat:  Found  in  small  ponds,  ditches,  sloughs  and  riv- 
ers where  there  is  a  muddy  or  clay  bottom. 

Remarks:  This  is  the  largest  species  of  the  genus  found 
in  the  area  under  consideration;  this  fact,  together  with  its 
subglobose  form,  will  distinguish  it.     It  is  three  or  four  times 


Fig.  124. 

Radula  of  Somatogyrus  subglobosus  Say.    (Stimpson,  Hydrobiinae, 
Fig.  14.)    C,  central  tooth;  1,  intermediate  teeth;  2,  3,  lateral  teeth. 

the  size  of  S.  integer,     Subglobosus   is  fairly   common  and  has 

been  found  by  Messrs.  Ferriss  and  Jensen,  the  former  at  Joliet 

and  the  latter  on  the  lake  shore  and  in  George  Lake.     The 

animal  has  not  been  observed.     The  spire  of  the  shell  varies 

considerably  in  height,  some  being  much  more  elevated  than 

shown  in  the  figure. 

It  has  been  found  fossil  by  Mr.  Jensen  in  sand  banks  on 

the  lake  shore  north  of  Graceland  avenue. 

140.    Somatogyrus  integer  Say,  pi.  xxvi,  fig.  2. 

Melanin  integra  Say.  New  Harm.  Diss.,  Vol.  II,  p.  276,  1840. 
Amnicola  depressa  Tryon,  Proc.  Phil.  Acad.,  p.  452, 1862.    (Variety.) 

Shell:  Orbicular,  solid,  depressed ;  color  subhyaline,  some- 
times inclining  to  dark  horn;  surface  shining,  lines  of  growth 
oblique,  fine,  numerous,  crowded,  somewhat  raised;  sutures 
rather  deeply  impressed ;  apex  small,  rounded ;  aperture  roundly 
ovate,  somewhat  produced  at  the  lower  part,  subhyaline  in- 
side; spire  short,  rounded;  whorls  four,  convex,  the  last  swol- 
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len,  ail  rapidly  enlarging  in  size:  peristome  sharp,  simple, 
rather  thick,  the  edge  placed  obliquely  to  the  axis  of  the  shell; 
columellar  lip  thickened  by  a.  somewhat  heavy  callus  which 
covers  the  umbilicus,  leaving  only  a  faint  indication  of  perfor- 
ation; base  of  shell  rounded. 

lecgtb,2.50;  width,  1.50  mill. 


LcDg[h,3,50:  width,  3.00;  aperiui 
"      4.00:       "     3.00: 


1.75 


6.) 


Animal:  With  a  short,  rounded  foot;  tentacles  of  medium 
size,  rather  thick  at  the  base  and  tapering  to  a  point;  eyes 
placed  on  swellings  at  the  outer,  upper  side  of  the  tentacles; 
rostrum  short,  blunt,  very  large;  verge  very  large,  swolli 


r$ 


n  ine  tentacles;  « 

J 

(From  Stimpson 


extremity  bifid,  one  bifurcation  being  longer  than  the  other; 
the  inner  bifurcation  is  the  shorter  and  contains  the  canal, 
(vide  Stimpson.)  (Fig.  125.) 


;,FiE.U. 
-3);  see 


FiG. 126. 
Radula  of  So.matogvkvs  integer  Say.  (Stimpson,  Hydrobiii 

'4  +  i'f(3-i 


Radula  formula :    ,'4  +  i't+ 7  +t-  j  + ! ' 
generic  description  (Fig.  126). 

Distribution:     Ohio  X'alley;  Ohio  west  to  Iowa.  Michigan 
south  to  Kentucky. 

Geological  distribution :     Pleistocene. 

Habitat:      Found  on  muddy  on  clayey    bottom    in    ivaler 
from  five  or  six  inches  to  five  or  six  feet  in  depth. 

Remarks:     S.  integer  is  known  by  its  globose  shell  and  pe- 
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culiar  aperture.  The  spire  is  a  trifle  elevated.  The  S,  depressus 
can  be  considered  only  a  variety.  This  species  is  rather  com- 
mon and  widely  distributed,  being  found  in  both  the  southern 
and  western  regions. 

Subfamily  Pomatiopsinae. 

Shell:  Elongated,  perforated;  peristome  continuous. 
Foot  with  lateral  sinuses.  Operculum  paucispiral,  without  in- 
ternal process.     Amphibious.     (Tryon.) 

Genus  POMATIOPSIS  Tryon. 

Shell:  Elongated,  turreted,  smooth,  subumbilicated;  aper- 
ture roundly  ovate;  peristome  reflected;  operculum  corneous. 

Animal:  With  a  broad  foot,  truncated  before,  rounded 
behind;  tentacles  short,  pointed, subulate;  rostrum  large,  round, 
blunt;  verge  large,  broad,  rather  flat,  coiled  one  and  one  half 
times  on  itself.  Jaw  as  in  Amnicola,  but  smaller.  Radula 
formula  3-1-3;  central  tooth  rather  small,  square,  but  a  little 
broad  at  the  base,  where  are  two  denticles,  reflected  cusp  tri- 
dentate;  laterals  long  and  somewhat  narrow,  the  inner  lateral, 
however,  being  broader  than  the  two  outer,  reflected  cusp  den- 
ticulate. The  intermediate  lateral  is  four-dentate,  and  the 
outer  laterals  five-dentate. 

Dtstributio7i:     Eastern  North  America. 

KEY  TO  species  OF   POMATIOPSIS. 

A.  Shell  elongated,  acute,  whorls  six lapidaria 

B.  Shell  conical,  proportionately    wider  than  A,  whorls  four 

•. cincinnatiensis 

141.    Pomatiopsis  cincinnatiensis  Anthony,  pi.  xxvi,  figs.  8,  9. 

Pahidina  cincinnatiensis  Anthony,  Bost.  Journ.  Nat.  Hist.,  Vol.  Ill, 
pt.  1  and  2,  p.  279,  pi.  iii.  fi^.  3, 1840. 

Shell:     Conical,  turreted;  color  greenish  or  brownish  horn; 

surface  shining,  lines  of  growth  crowded  together;  apex  well 

rounded,  obtuse,  nuclear  whorls  smooth,  polished;  spire  short 

conic  in  the  male  but  more  elongated  in  the  female;  sutures 

deeply  impressed;  whorls  four,  well  rounded,  somewhat  ven- 

tricose;  aperture  orbicular;  peristome  rather  thin,  continuous, 

appressed  to  the  body- whorl;  last  whorl  very  ventricose  in  the 

male  but  not  so  much  so  in  the  female;  base  of  shell  rounded; 

umbilicus  narrow,  deep. 

Length,  4.50;  width,  2.30;  aperture  length,  1.60;  width,  1.25  mill.  (12478)$ 
"       5.00;       "       3.50;         "  "        2.10;        •'      1.50    "     (12478.)c? 

"       4.00;       "       2.10;  "  "        1.50;        "      1.25    "      (12478.)? 


Amwnl;     Similar  to  thai  of  P.  lapidaria. 

Radula:     Not  examined. 

Dhtrihulion:  Western  New  York  west  to  Iowa  and  Min- 
nesota, Northern  Michigan  south  to  the  Ohio  River. 

Geological  diitribution:     Pleistocene. 

Habitat:  Similar  to  P.  lapidaria,  but  clinging  to  stones 
when  in  the  water. 

Remarks:  Cincinnatirnsis  is  more  common  than  lapidaria. 
at  least  in  the  area  under  consideration.  This  species  may  be 
distinguished  from  lapidaria  by  its  fewer  whorls  and  more 
robust  shell;  the  spire  is  also  longer  and  more  attenuated  in 
lapidaria  than  in  the  present  species.  The  male  shell  is  much 
wider  than  that  of  the  female,  the  last  whorl  of  the  former 
being  much  enlarged  to  accommodate  the  extraordinarily  large 
verge.  The  females  have  rather  long  and  elongated  shells, 
(Compare  figures.)  This  species  has  been  found  only  at  Joliet, 
in  the  western  region. 
143.    PomatiopBis  lapidaria  Say,  pi.  kxx.  fig.  S3:  pi.  xixi,  fig.  IS. 

Cycleslomu  lapidaria  Sav,  Journ.  Phil.  Acad.,  Vol.  1,  p.  13.  1B17. 

Paludina  Imtrica  Sav,  Journ,  Phil.  Acad.,  Vol.  11,  p.  176, 1821. 

Shell:  Elongated,  turretcd;  color  dark  brownish-horn; 
surface  shining,  lines  of  growth  crowded,  slightly  wrinkled, 
numerous;  apex  rounded  and  depressed,  two  nuclear  whorls 
smooth,  polished,  horn-colored;  spire  long-conic,  turretcd;  su- 
tures very  much  impressed;  whorls  six.  well  rounded;  aperture 
roundly  ovate,  dark  colored  inside;  peristome  thin,  continuous, 
reflected  so  as  to  form  a  rounded  rim  for  the  aperture;  the  last 
whorl,  near  the  aperture,  is  almost  free  from  the  body-whorl; 
base  of  shell  rounded;  umbilicus  round  and  deep. 

Length,  7.00;  width,  3,50:  aperture  length,  2.00;  width,  1,75  mill.    (10220.) 
fi.W;       ■■       3,00;         "  "         2,00;        -       1,50     " 

Animal:  With  a  short,  broad  foot,  slightly  produced  at 
the  anterior  outer  corners;  rounded  behind;  foot  provided  with 
three  sinuses,  of  which  one  .separ.atcs  the  foot  into  an  anterior 
and  a  posterior  part;  above  this  there  is  a  sinus  at  right  angles 
with  the  first,  which  separates  the  foot  from  the  body,  the  up- 
per fold  of  which  merj^es  into  the  opcrculigerous  lobe  poste- 
riorly; above  this  there  are  two  folds,  one  extending  from  the 
lower  base  of  the  rostrum  to  the  base  of  the  tentacle,  and  the 
other  from  the  former  point  to  and  beyond  the  constricted 
j)ortion  called  the  neck;  rostrum  rather  long,  blunt,  containing 
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the  mouth  on  the  lower  side;  tentacles  short,  pointed,  taper- 
ing, carried  resting  by  the  side  or  base  of  the  rostrum,  never 
elevated  as  in  the  pulmonates;  eyes  situated  on  the  outer  side 
of  swellings  at  the  base  of  the  tentacles;  verge  very  large,  sit- 


FiG.  127. 
Animal  of  Pomatiopsis  lapidaria  Say.     (Binney,  Fig.  187.) 

uated  in  the  middle  of  the  back,  some  distance  behind  the 
head,  coiled  one  and  one-half  times,  end  pointed,  outer  margin 
smooth,  inner  margin  wrinkled  (Fig.  127).  Operculum  thin, 
horny,  subspiral,  not  differing  materially  from  Amnicola  litnosa 
Say. 

Radulaformtda:  ^+^+i+^}^+j+^+^(3_i-3);  central 
or  rhachidian  tooth  as  broad  as  high,  tridentate,  denticles  on 
base  of  attachment  two  on  each  side,  directed  inward;  inter- 


FiG.  128. 

Radula  of  Pomatiopsis  lapidaria  Say.    (From  Nature,  after  Stimp- 
son.)    C,  central  tooth;  1,  intermediate  tooth;  2,  3,  lateral  teeth. 

mediate  tooth  longer  than  wide,  four-denticulate;  lateral  teeth 
narrower  than  intermediate,  five-denticulate  the  denticulations 
subequal  (Fig.  128). 

Distribution:  New  York  to  Iowa,  Michigan  to  Missouri  and 
Georgia. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Living  in  fresh  water  or  on  land  (amphibious), 
frequenting,  when  in  water,  the  vicinity  of  fresh- water  plants; 
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when  on  land  preferring  moist  localities.  Though  essentially 
terrestriali  the  gills  are  of  the  usual  pectinated  form. 

Remarks:  Pomatiopsis  is  immediately  distinguished  from 
the  allied  group  Amnicola  by  the  peculiar  "stepping"  mode  of 
progression.  This  is  accomplished  as  follows:  The  anterior 
part  of  the  foot  is  placed  firmly  on  the  ground,  then  the  poste- 
rior part  is  pulled  forward;  next  the  rostrum  is  firmly  attached 
to  the  ground  and  the  posterior  part  is  also  attached,  allowing 
the  anterior  part  of  the  foot  to  be  placed  forward.  In  this 
manner  the  mollusk  "steps"  along  at  a  lively  gait.  The  author 
has  seen  this  species  traveling  in  the  water  with  the  rostrum 
bent  downward,  moving  about  like  a  hound  on  the  scent.* 

A  species  of  worm  (Histriojtella  pomaiiopsidis  Stitnpson) 
infests  the  branchial  cavity  of  Pomatiopsis. 

The  species  is  confined  lo  the  southern  and  western  regions, 
and  seems  to  be  quite  rare,  It  is  sometimes  found  associated 
with  P.  cincinnafiensis.    See  remarks  under  that  species. 

FAMILY  VALVATID-^. 

"Lingual  membrane  with  teeth  in  seven  series  (3  —  1 —3); 
the  central  tooth  broad,  with  hooked  and  denticulated  apex, 
the  laterals  lanceolate-hooked  and  denticulated.  Rostrum 
produced;  tentacles  cylindrical,  eyes  sessile  at  their  exterior 
bases.     Mantle   simple   in    front;  gill   plumose,  exposed,  the 


Fig. 12U. 
Animal  and  operculum  of  Valvata  TRiCAKl 
-     ■■■       Sh.,  pt.  III.  Figs.  10,  11. 


K  Say.     (Binney,  L, 


lamina  primate,  spirally  twisted,  protected  by  a  long,  slender 
respiratory  lobe.  Foot  bilobed  in  front.  Operculum  horny, 
orbicular,  spiral,  many  whorled;  whorls  with  a  thin,  elevated 
edge  (Fig.  129).  Shell  spiral,  turbinate  or  discoidal.  covered 
with  an  epidermis;  aperture  with  the  peritreme  entire."  (Bin- 
ncy.)t_ 


e  Hydtc 
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The  genitalia  is  very  interesting;  the  ovotestis  is  very  long 
and  is  buried  in  the  folds  of  the  liver;  the  ovisperm  duct  is 
very  long  and  narrow  and  enters  the  uterus  near  the  upper 
part;  the  albuminiparous  gland  is  long-oval  in  shape  and  has  a 
long,  narrow  duct  which  empties  into  the  uterus  near  the  ovi- 
sperm duct;  the  receptaculum  seminis  is  long  and  rather  thick, 


Genitalia  ot  Valvata  cristata.  [Braan,  Klassen  uQd  UrduunKen 
dei  Weichthiere,  Malacozoa,  pi.  xxxviij,  Fig.  23.)  dal,  duct  from  albu- 
miniparous gland;  dh, ovisperm  duct;  gal,  albuminiparous  gland;  gb, ovo- 
testis; p,  penis;  rs,  receptaculum  seminis;  ut,  uterus;  vd,  vas  deferens. 

and  the  upper  part  is  attached  to  the  albuminiparous  gland; 
the  uterus  is  very  large  and  very  wide,  narrowing  toward  the 
opening  (atrium);  the  vas  deferens  is  very  short,  narrow,  and 
enters  the  uterus  near  the  lower  third;  the  penis  is  very  large, 
long,  thick  and  fleshy,  and  appears  like  a  third  tentacle  on  the 
right  side  of  the  animal,  behind  the  right  tentacle  (Fig.  130). 

Genus  VALVATA  O.  F.  MiiUcr. 
Shell,  Animal  ^ad  Dentition:     As  in  the  family. 
Distribution:    World-wide. 

HEY  TO  SPECIES  OF  VALVATA. 

a.    Shell  with  rounded  whorls siitcera 
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b.    Shell  bi- or  iricarinate 

1.  Spile  depressed bicarf, 

2.  Spire  elevated tricarinatti 

143.    ValvalB  BiiK«ra  Say,  pi.  xxx,  fig,  31 ;  pi.  xxxii,  fig,  16. 

Valvata  sin(tra  Hay,  Long's  Expedition,  p.  264,  pi.  xv,  fig.  U,  1824, 

Valvata  drfiressa,  KOster  (pars)  in  Ckbun,.  cd.  2,  p.  88,  1852. 

t^alvata striata  Lewis,  Proc.  Phil.  Acad.,  p.  260,  lft56. 

Valvata  Uwisii  Currier  [descr.?) 

Shell:  Depressed,  more  or  less  discoidal,  rather  solid; 
color  brownish,  transparent  to  opaque;  surface  shining,  lines 
of  growth  numerous,  regular,  crowded,  sometimes  encircled 
by  a  few  spiral  lines;  apex  targe,  round,  almost  concealed  in 
the  succeeding  whorls;  spire  very  flat,  almost  discoidal;  whorls 
three  and  one-half,  rounded,  rapidly  increasing,  the  last  consid- 
erably deflected;  sutures  impressed;  aperture  round,  continu- 
ous, whitish  or  brownish  inside;  peristome  rather  thick,  simple. 


I 


continuous,  the  columellar  portion  being  simply  appressed 
against  the  body-whorl;  base  rounded,  umbilicus  round,  deep, 
exhibiting  all  the  volutions. 


Length,  2.50;  width,  4.50;   aperture  length,  1.60;   width, 
2.25;       '■       fi.OO;         "  ■'         2.10;        " 

2.25;      "       6.00;         ■■  "        2.00;      " 


2.00 


(10496.) 
(12141,1 
(12141.) 


Ajiiinal:  With  short,  wide  foot,  bifurcated  before  and 
rounded  behind;  head  large;  rostrum  of  good  size,  with  a 
black  line  extending  down  the  center  of  the  upper  surface; 
color  yellowish-white,  transparent;  branchia  plumose,  trans- 
lucent; eyes  black,  situated  at  the  base  of  the  tentacles;  tenta- 
cles long  and  tapering,  terminating  obtusely.  The  branchial 
filament  is  yellowish-white  in  color,  and  is  protected  by  a  re- 
spiratory lobe;  the  branchial  cavity  is  brownish  or  blackish, 

Radida  formuhi:  ^+Hr+^  +  H';  (3  —  1-3):  C^"*.  No. 
12772);  central  tooth  wider  than  high,  concave  on  the  base 
and  with  somewhat  attenuated  ends;   reflection  fifteen-cuspid, 
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the  center  cusp  the  largest;  intermediate  tooth  squarish,  much 
produced  at  the  outer,  lower  angle,  and  with  the  cusp  finely 
denticulated;  lateral  teeth  long  and  narrow,  finely  denticulated 
at  the  apex  and  partly  down  the  sides  (Fig.  131). 

Distribution:  New  England  to  Great  Slave  Lake,  south  to 
Georgia  and  Louisiana.  Dredged  in  Lake  Superior  at  four  to 
thirteen  fathoms.    Alaska.    (Randolph.)   Manitoba.  (Hanham.) 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:  Found  plentifully  in  lakes,  ponds  and  rivers, 
where  there  is  little  or  no  current. 

RcTnarks:  This  is  a  very  common  species,  easily  distin- 
guished by  its  discoidal  form  and  rounded  whorls.  Like  the 
Limnceids  it  delights  to  float  on  the  surface  of  the  water,  shell 
downwards.  It  is  very  active  and  not  at  all  timid  in  activity. 
It  seems  to  be  confined  to  the  southern  and  northern  regions. 
Hundreds  of  this  species,  as  well  as  others,  are  thrown  up  on 
the  shore  in  North  Chicago  after  a  storm  from  the  north. 

144.    Valvata  tricarinata  Say,  pi.  xxxii,  fig.  14. 

Cyclostsma  tricarinata  Say,  Jour.  Phil.  Acad.,  Vol.  I,  p.  13,  1817. 

Valvata  carinata  Sowerby,  Gen.  Sh.,  pi.  xli,  fig.  2. 

Valvata  unicarinata  De  Kay,  N.  Y.  Moll.,  p.  118,  pi.  vi,  fig.  129, 1844. 

(Variety.) 
Valvata  tricarinata  var.  simplex  Gould,  Invert,  Mass.,  p.  226,  fig.  126, 

1844.    (Variety.) 
Tropidina  carinata  Chenu,  Man.  dc  Conch.,  Vol.  II,  p.  312,  fig.  2232. 
Valvata  tricarinata  var.  confusa  Walker,  The  Nautilus,  Vol.  XV, 

p.  124,  fig.  2, 1902.    (Variety.) 

Shell:  More  or  less  turbinate,  thin;  color  varying  from 
dirty  white  to  horn-colored,  translucent;  surface  shining,  lines 
of  growth  faintly  marked,  crowded;  apex  large,  rounded,  whit- 
ish (or  sometimes  reddish),  almost  concealed,  in  some  speci- 
mens by  the  volutions  of  the  post-nuclear  whorls;  spire  gener- 
ally elevated;  whorls  three  and  one-half,  strongly  carinated, 
rapidly  increasing;  the  carinae  are  normally  three  in  number, 
one  on  the  periphery,  one  on  the  shoulder  of  the  whorls  and 
one  on  the  base  of  the  shell,  but  one  or  all  of  these  may  be 
wanting;  sutures  very  pronounced;  aperture  rounded,  in  some 
specimens  angled  by  the  carinae,  made  continuous  by  a  some- 
what elevated  columellar  callus;  columella  straight,  simple; 
base  rounded  or  keeled;  umbilicus  round  and  deep,  funnel- 
shaped  when  the  base  is  carinated. 

Length,  4.00;  width,  4.00;  aperture  length,  2.00;  width,  2.00  mill. 

Animal:     Similar  to  bicarinata. 


oK)  THE    CHICAGO    ACADEMV    OF   SCIENCES- 

Radula:  Similar  to  that  oi  sincera.  The  writer  could  dis- 
cover no  differences  of  importance. 

Distribution:  New  England  to  Iowa,  Michigan  and  Mani- 
toba. 

Geological  distributioTi :  Pleistocene;  Loess. 

Habitat:     Same  as  dncera. 

Remarks:  This  very  distinct  species  is  easily^known  by 
its  elevated,  tricarinatc  whorls.  It  is  very  variable,  and  occurs 
from  barely  imlcarinatc  to  very  strongly  tricarinate.  The  vari- 
ation, however,  does  not  seem  to  be  confined  to  any  particu- 
lar locality  and  for  this  reason  the  names  given  to  the  different 
degrees  of  carination  cannot  stand,  except  as  varieties. 

This  species  lays  from  ten  to  ihirty  eggs  of  a  green  color, 
and  about  fifteen  days  are  required  for  the  development  of  the 
egg-  When  hatched,  the  young  are  very  active  and  float  shell 
downwards  on  the  surface  of  the  water  Egg  laying  extends 
from  March  to  July.  Tricarittata  is  widely  distributed  in  the 
area  but  is  most  common  tn  Lake  Michigan. 

I4S>    Valvata  bicarlnata  l.ea.    Unfiguied. 

ViXlvata  bict^nata  Lea,  Ptoc,  Amer.  PbllSoc,  Vol.  II.  pp.  81,83, 1841 
WALKEB.TheNaulilus.  Vol.  XV,  p.  122,fig.  6,  1902. 

Shell:  Depressed,  solid,  orbicular;  horn-colored  above 
and  whitish  beneath;  surface  shining,  lines  of  growth  distinct; 
apex  large,  horn-colored;  spire  much  depressed,  flattened; 
whorls  three  and  one-half  to  four,  rapidly  increasing;  the  car- 
inre  are  normally  two  in  number,  but  a  third  is  frequently  de- 
veloped; one  carina  encircles  the  shoulders  of  the  whorls  and 
one  the  middle  of  the  base,  the  periphery  being  sharply 
rounded;  sutures  pronounced;  aperture  rounded,  angled  more 
or  less  by  the  carina;,  continuous  as  in  iricarinata ;  baselceclcd; 
umbilicus  widely  opened. 

srgth,  2,00;  i 
2.00; 
2.0(1; 

Animal:  The  animal  of  bicariuata  differ  considerably  from 
that  of  tticariiiaia.  Dr.  Lea  described  the  animal  as  follows: 
"Body  rather  short  and  white,  head  large,  tapering,  slightly 
enlarged  at  the  anterior  termination,  with  a  black  mark  pass- 
ing from  the  neck  between  the  eyes,  tapering  off  and  reaching 
nearly  to  the  end  of  the  snout,  where  there  are  two  oblique 
black  marks  burdeied  in  front  by  white,  and  accompanied  be- 


ngth,  3,.W; 

width,  ;>.0O;  apertur 

a.oo; 

"        4.00; 

ariO; 

■■       5,00; 

dlh,  2.00  n 

ii)l. 

(I23efl.) 

■■      2.00 

■• 

(1236.^.) 

'■       2.00 
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hind  by  several  irregular  white  spots,  the  anterior  ones  being 
the  larger.  Branchia  translucent,  superior  portion  blackish, 
bordered  with  white  spots  and  occasionally  obtruded;  eyes 
round  and  deep  black,  placed  at  the  posterior  base  of  the  ten- 
tacula,  surrounded  by  a  white  area;  tentacula  long,  rather 
tapering,  obtuse  at  the  end;  filament  rather  short,  translucent 
with  longitudinal  white  lines;  foot  wide  and  furcate  anteriorly, 
where  minute  white  spots  may  be  observed.  Operculum  thin, 
semitransparent,  light  horn  color,  increment  circular  and 
rather  coarse." 

•'The  head  of  the  fricarinafa  is  more  cylindrical  and  en- 
larged at  the  termination,  where  it  somewhat  resembles  the 
snout  of  the  hog,  while  that  of  the  bicaritiata  is  more  conical 
and  without  so  sudden  an  enlargement  at  the  end.  The  color 
of  the  bicaritiata  is  lighter.  In  the  black  markings  they  also 
differ.  In  the  tricarinata  there  is  a  single  blotch  anterior  to 
the  area  between  the  eyes.  In  the  bicaritiata  this  extends  also 
behind  this  area;  and  in  addition  may  be  observed  two  quite 
black  marks  above  the  mouth,  which  the  tricarinata  does  not 
seem  to  have.  The  tentacula  of  the  bicaritiata  are  larger  and 
more  filiform.  When  in  motion,  the  anterior  portions  of  the 
lobes  of  the  foot  are  pointed,  and  recurved  or  hooked." 

Radula:     Apparently  not  differing  from  tricarinata. 

Distribution:     Apparently  the  same  as  iricaritiata. 

Geological  distfibution:     Pleistocene;  Loes^. 

Habitat:     Same  as  tricaritiata. 

Remarks:  In  a  recent  letter  Mr.  Bryant  Walker  an- 
nounced that  in  his  opinion  bicarinata  should  be  considered  a 
distinct  species  from  tricarinata,  since  the  shells  of  the  two 
forms  are  always  distinguishable.  Upon  receipt  of  Mr.  Walk- 
er's letter,  the  writerexamined  all  of  the  material  in  the  Acad- 
emy's collection,  besides  carefully  reading  the  descriptions 
of  Say  and  Lea.  The  two  species  are  undoubtedly  distinct, 
tricarifiata  being  elevated,  the  width  equaling  the  height,  while 
bicarinata  is  depressed  and  the  height  is  four-fifths  of  the 
width.  The  former  is  normally  tricarinate  while  the  latter  is 
bicarinate,  although  both  bi-  and  tri-carinate  forms  occur  in  both 
species.  In  tricarinata  the  upper  surface  slopes  upwards  from 
the  carina  to  the  suture,  while  in  bicaritiata  it  slopes  downwards^ 
giving  the  upper  surface  a  concave  appearance. 

Bicarinata  is  found  in  the  Desplaines  River  and  in  Lake 
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Michigan.     Beautiful  and  typical  specimens  may  be  collected 

atjoliel. 

145a.    VttlvatB  ttlcariiuta  normalls  Walker.    Uotigured, 

I'u/vala  bicitrinala  normalh  WALKER,  The  Nautilus,  Vol.  XV,  p.  125. 
fig.  5, 1902. 

The  shell  in  the  variety  differs  from  bicarinata  in  being 
tricarinate,  the  middle  carina  very  strong  and  placed  on  the 
periphery.  The  variety  occurs  at  Joliet,  111.,  and  at  Miller's, 
Ind, 

The  curious  larva  tiasc  of  Pkryganea,  named  by  Mr.  Lea 
Valvata  areniftra.  is  found  in  considerable  numbers  in  various 


i 


Fig.  132. 
PARA  Linne.     (Btonn,  Klass, 


Genitalia  of  Palut 
der  Weich.,iaf.LXXXVin,  Figs.5($),  e((j^j.  A,  fei 
albuminiparous  glatid;  ov,  ovaries;  p,  penis;  rs.  receptacului 
testicles;  ut,  uterus;  vd,  vas  deferens;  vg,  vagina;  vs,  semina 
bladder. 


parts  of  the  region.  The  case  is  of  exactly  the  same  shape  as 
that  of  a  Kz/i'i?/!?,  and  might  be  mistaken  by  an  amateur  for  V. 
sincfra.  For  a  very  mteresting  account  of  this  larva  case,  sec 
Thos.  Bland,  Ann.  Lye.  N.  H..  Vol.  VIII,  p.  144. 

FAMILY  VIVIPARID.E. 
Shdl:     Globular  or  conical,  either   banded    or    plain  and 
with   a  greenish   epidermis;    aperture  round:    peristome  con- 
tinuous, entire;    operculiini  liority,  annular,  frequently  with   a 


With  a  I. 


simple  fool 
right    one,  i 
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form  a  verge,  and  very  large;  eyes  situated  on  peduncles  at 
the  outer  bases  of  the  tentacles.  Radula  with  the  formula 
3-1-3;  central  tooth  broad,  with  rounded  edges  on  base,  re- 
flected cusp  denticulated;  lateral  teeth  longer  than  wide,  the 
two  inner  denticulated  on  their  reflected  portions;  and  the 
outer  tooth  simple  or  denticulated. 

The  genitalia  may  be  thus  briefly  described:  In  the  male 
the  penis  is  lodged  in  the  right  tentacle  and  is  large  and  cylin- 
drical; the  seminal  or  genital  bladder  follows,  being  a  very 
large,  cylindrical  sac,  from  the  end  of  which  extends  the  vas 
deferens,  which  terminates  in  two  testicular  lobes,  one  ante- 
rior and  one  posterior.  In  the  female  the  ovaries  are  small 
and  digitiform,  and  lead  by  a  long,  narrow  oviduct  into  the 
uterus;  at  this  point  the  receptaculum  seminis  and  albumin- 


FiG.  133. 

Animal  of  Vivipara.    V.  intertexta  Say,  Binncy,  Figs.  30,  31.)    Fe- 
male and  male. 

iparous  gland  are  placed,  both  being  quite  large;  the  uterus 
is  much  swollen  and  gut-like,  and  opens  by  a  contracted  por- 
tion, the  vagina.  The  testes  and  ovaries  are  embedded  in  the 
liver  (Fig.  132). 

Genus  VIVIPARA  Lamarck. 

Shell:  With  rounded  whorls  frequently  banded;  aperture 
ovately  rounded;  peristome  continuous.  Operculum  annular, 
horny. 

''Animal:  With  a  long  muzzle  and  very  short  eye-pe- 
duncles; neck  with  a  small  lappet  on  the  left  side  and  a  larger 
on  the  right,  folded  to  form  a  respiratory  siphon;  gill  comb- 
like, single;  tongue  short;  teeth  single,  oval,  slightly  hooked 
and  denticulated;  uncini  3,  oblong,  denticulated.  The  Vivipa- 
ridce  are  viviparous,  the  young  continuing  for  some  time  after 
they  are  hatched  within  the  parent  shell.'*     (Tryon).*     (Fig. 

133) 

*S.  and  S.  Conch.,  Vol.  II,  p.  274. 


The  number  of  denticles  on  the  cusps  varies  in  different 
species  as  follows:    central,  y-iS;   intermediate.  7-12;    inner 
lateral,  5-10;  outer  lateral,  5-16. 
146.    Vlvlpir«  contectoldeB  W.  G.  Bianey,  pi.  xxKvi,  figs.  1.  2,  3. 

Z-iHtn^a  vivipara  Say,  Nlch.  Encycl.,  Amer,  ed.,   pi.  ii,  fig.  5,  1617. 

tPaludlDa  of  later  editions.) 
('(i/i^araroBfac/oiA-s  W.G.BlNNEY,  L,  and  Fr.  W.  Sh.,  Part  HI,  p. 23, 

figs.  41-M,  186S. 
Shell:  Rather  thin,  rounded,  swollen;  color  greenisli- 
horn.  either  plain  or  with  four  revolving  brown  bands,  of 
which  three  arc  on  the  body  of  the  whorl  and  one  on  the  base, 
the  upper  whorls  showing  but  two  bands;  surface  shining, 
smooth,  lines  of  growth  numerous,  fine,  crowded,  a  trifle  ob- 
lique; surface  broken  in  one  or  more  places  by  the  mark  of 
the  former  peristome,  which  leaves  a  black  line;  spire  rather 
short,  subconic;  apex  small,  knob-shaped,  elevated;  sutures 
very  deeply  impressed;  whorls  five,  regularly  increasing  in 
size,  swollen;  aperture  nearly  circular,  oblique,  entire,  the  in- 
ner wall  of  the  aperture  being  placed  against  the  body-whorl, 
bluish-white  inside,  showing  the  four  bands  through  the  shell; 
peristome  entire,  thin,  sharp,  bordered  with  black,  reflected 


near  the  umbilicus;  ba 

e  of 

shell  rounded;  umbilicus  narrow. 

deep,  in  some  example 

s  al 

Tiost  covered  by  the  reflection  of 

the  peristome. 

Length,  28.00;  width,  21.00; 
30.00;      "        24.00; 
31.00;      "        26.00: 
33.00;      "        25.00; 

ipert 

ire  length,  14.50;  width,  11.50  mill.   (8840.) 
16.00;     "       13.00    '■      (H846.) 
15.00;     ■■       12.50    "      (8M1.) 
16.00;     "       13.00    •'      (9130.) 

Animal:  With  a  short  and  very  wide  foot,  expanded  lat- 
erally before  and  rounded  behind;  tentacles  short  and  trian- 
gular, the  eyes  situated  on  prominences  on  their  outer  sides; 
color  dark  brown  with  lighter  patches  here  and  there;  rostrum 
short  and  thick,  cylindrical,  blunt;  there  is  a  short  siphon  on 
the  right  side  and  a  small  lappet  on  the  left  side;  operculum 
concentric,  horny,  rather  thin,  concave,  the  nucleus  a  little 
below  the  center  of  left  side  (PI.  xxxvi.  Fig.  2);  operculigerons 
lobe  on  right  side  of  body,  near  the  center  of  the  hinder  end 
of  the  dorsal  surface  of  the  foot.  Length  of  foot,  22.00;  width, 
14.00  mill.  In  the  male  <oiihcloitic.s  the  right  tentacle  is  pro- 
duced into  a  thick,  cylindrical,  copulatory  organ,  or  verge. 
Willi  a  sni;ill  hook  at  the  end. 

R,Hi,<!,i  foymiih:      !  +  .',  +  .!,  +  .',  + .',4-;,  +  M.l  "'- SM    central 
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tooth  with  a  quadrangular  base  of  attachment,  rounded  above 
and  below,  reflected  portion  small,  nine-dentate,  the  central 
cusp  the  largest;  intermediate  tooth  longer  than  wide,  some- 
what sole-shaped,  nine-dentate,  cusp  wider  than  high;  lateral 
teeth  longer  than  wide,  the  second  nine-dentate  and  the  third 
seven-dentate.  The  writer  counted  55  rows  of  perfect  teeth  in 
one  membrane  (Fig.  134). 

Distribution:  Eastern  United  States  from  Michigan  to 
New  York  and  Florida,  and  from  South  Carolina  to  Arkansas. 

Geological  distribution :     Pleistocene;  Loess. 

Habitat:  Found  in  lakes  and  rivers,  where  there  is  a 
muddy  bottom,  more  frequently  where  there  is  a  quantity  of 
grass,  in  water  from  a  foot  to  two  or  three  feet  in  depth. 

Remarks:  This  is  a  very  common  and  beautiful  species. 
It  is  unlike  any  other  moUusk  found  in  this  region,  the  four 
spiral  bands  easily  distinguishing  it.     In  some  localities  it  is 


.a 


i\Av\f\ 


Fig.  134. 

Radula  of  Vivipara  contectoides,  W.  G.  Binney. 
central  tooth;  1,  intermediate  tooth;  2,  3,  lateral  teeth. 


(Orij?inal.)    C, 


the  predominating  form,  and  thousands  of  dead  shells  may  be 
found  upon  the  shores  of  such  localities  as  Wolf  and  Calumet 
lakes.  It  is  most  interesting  in  an  aquarium,  and  readily 
moves  about,  its  long  tentacles  and  rounded  rostrum  extended 
to  their  full  length,  the  latter  bent  downward,  the  former  feel- 
ing about  nervously  and  the  shell  swinging  from  side  to  side. 
The  young  have  a  foot  almost  black  in  color,  with  large,  irreg- 
ular white  spots  on  the  under  side;  they  are  very  active.  The 
shell  is  very  variable  in  regard  to  the  presence  of  the  bands, 
some  specimens  being  perfectly  plain  and  others  but  faintly 
banded.  It  seems  to  be  pretty  widely  distributed,  but  is  most 
common  in  the  southern  region,  in  the  chain  of  lakes. 
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Genus  CAMPELOMA  Rafinesque.  1819. 
Paiudina,  Vivipara  and  Melanfha  of  aulhors. 

"Shell:  Thick,  solid,  ovate,  imperforate,  spire  produced; 
whorls  rounded,  smooth,  covered  with  an  olivaceous  epider- 
mis; peristome  simple,  continuous."     (W,  G.  Binney.)" 

Animal:  With  a  large,  broad,  rather  thin  foot,  "much 
produced  beyond  the  snout  and  slightly  auricled  in  front. 
Color  rather  light,  in  reddish  (orange)  spots  on  a  palish  white 
ground.  Head  of  moderate  size,  snout  small.  Lingual  teeth 
smooth  or  only  minutely  crenulated  at  their  apices.  Cervical 
lappets  of  moderate  size,  but  not  forming  regular  tubular 
aquiferous  ducts;  the  right  one  plicated.  Branchial  laminae 
elongate-triangular,  equal  in  size  and  arranged  in  a  single 
Straight  row  both  at  base  and  tips,"     (Stimpson.)t 

"The  operculum  is  elongately-ovate,  somewhat  produced 
anteriorly  and  curved;  thin,  corneous,  subconcentric,  with  sim- 
ple nucleus  near  parietal  wall ;  reddish  or  light  brown,"  (Call.) 

Disributien:  The  United  States  cast  of  the  Rocky  Moun- 
tains. 

KEY  TO  SPECIES  OF   CAMPELOMA. 

A,  Shell  reddish  or  pinkish  under  ihe  epidermis,  especially  Ibe 

apex rvfum 

B.  Shell  daik  olivaceous  or  greenish,  chalky-white  beneath  the 

a.  Spire  very  short,  stumpy:   aperture  longer  than   spire, 

produced  intoasorl  of  channel  al  the   upper  (poste- 
rior] part;  shell  very  ponderous panderosum 

b.  Spire  rather  long,  aperture  and  spite  of   equal  length, 

aperture  not  produced. 

1.  Whorls  rounded;  shell  generally  ovate,  rather  thin, 

spire  somewhat  depressed,  aperture  rounded  ......  decisiim 

2.  Whorls  rather  flattened;  shell  generally  elongated, 

solid;  spire  produced,  aperture  sigmoid subsolii/um 

14-;.     Campeloma  ponderosum  .Say,  pi.  x\xv,  tig.  '.\. 

P,iludina  /',v„L-ro^„  Sav,  lourn.  I'hil.  .-\cad„  \'ol.  II,  p.  \Ti.  1S21. 
Pahidina  r.-guhirh  l.i  .^.  trans,  Amer.  I'hil,  Sue,  Vol.  IX.  p.  Ill,  \?A\. 
.\hhiiitho   nohmi    Ti!\()S.    Con,   llakieman,  Mon,.  p.    2,'),  pi.   xii,  figs. 
10-11,  1«0. 

Shell:  Very  heavy  and  solid,  globosely  ovate;  color  gen- 
erally greenish,  but  blackish  in  old  specimens  and  showing 
old  peristome  .^cars;  surface  .-shining,  polished,  smooth,  lines  of 
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growth  numerous,  fine,  crowded,  crossed  by  delicate  spiral 
lines;  beneath  the  green  or  black  epidermis  the  shell  is  pure 
while;  apex  always  eroded  in  old  specimens  but  in  young  ones 
showing  a  small,  round,  sunken  nucleus,  which  is  light  horn 
color;  spire  generally  depressed,  short,  conic;  sutures  well  im- 
pressed; whorls  six,  rounded,  bulbous  or  inflated,  the  last 
whorl  very  large,  equaling  over  half  the  length  of  the  entire 
shell;  aperture  elongately-ovate,  rounded  below  and  con- 
tracted above,  where  it  is  produced  into  a  sort  of  canal;  aper- 
ture bluish-white  within;  peristome  sharp,  thick,  simple,  mar- 
gined with  black;  columellar  lip  covered  by  a  thin  coating  of 
callus,  which  is  bordered  with  black  and  which  makes  the  peri- 
stome entire,  joining  the  terminations;  base  of  shell  rounded, 
imperforate. 

Length,  21.50;  width  15.00;  aperture  length,  13.50;  width,  8.00  mill.    (8848.) 
18.00;      "      13.50;        "  •'       13.00;       "      8.00    "        (8848.) 

Animal:  Not  examined.  Operculum  longer  than  wide, 
much  narrowed  above,  convex,  horny,  thin  on  the  edges,  sub- 
concentric;  the  nucleus  near  the  left  margin;  reddish  brown 
incolor.    Length  12.50,  width  7.comill.   (Shell  21.50  mill. long.) 

Radula:     Not  examined. 

Distribution:  New  York  west  to  Illinois,  south  to  Ala- 
bama and  Texas. 

Geological  distribution:     Pleistocene;  Loess. 

Habitat:     In  the  larger  rivers  on  a  muddy  bottom. 

Remarks:  Distinguished  by  its  heavy,  solid  shell  and 
peculiar  channeled  aperture.  The  species  is  not  generally 
known  to  inhabit  this  region,  being  usually  found  farther 
south,  but  the  specimens  before  the  writer  are  certainly /^«- 
derosum  and  they  were  said  to  have  been  collected  in  the  Calu- 
met River  some  years  ago  by  Dr.  J.  W.  Velie.  The  specimens 
were  sent  to  Prof.  R.  Ellsworth  Call,  the  well-known  student 
of  this  intricate  genus,  who  wrote  as  follows  concerning  them: 
*'The  specimens  are  certainly  Campeloma  ponderosum,  mostly 
juniors,  and  one  about  two-thirds  grown.  They  are  typical  of 
that  form.  I  seriously  question  that  your  collector  found 
them  in  the  place  indicated.  It  willbe  very  interesting  indeed 
to  have  this  settled  by  additional  specimens,  which  will  be  the 
only  proof  beyond  doubt.*'  The  region  has  been  very  care- 
fully searched  for  additional  specimens  but  up  to  the  present 
time  none  have  been  found.     It  has  been  admitted  to  this  list 
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only  for  the  reason  that  others  may  identify  it,  if  collected  in 
this  region  by  any  student. 

148.    CampelomB  rtifum  Haldemao,  pi.  xxxvi.figs.  4, 6. 

Paludina  rufa  Haldeman,  Mon..  p.  3  of  wrapper,  pt.  3,  pi.  iii.  fig.  1. 

1844. 
Melantho gibha  CURBIEB,  Amer.  Jcuin.  Conch.,  Vol.  HI,  p.  112,  p).  vt, 

ftR.  3,  1887. 

Shell:  Thiclc,  but  not  heavy,  elongately  ovale  or  globose; 
color  olive  green  to  light  horn,  especially  near  the  sutures, 
showing  old  peristome  marks  as  in  ponderosum;  beneath  the 
epidermis  the  shell  is  pinkish  or  reddish  and  the  apex  is  pink- 
ish; surface  shining,  polished,  smooth,  lines  of  growth  numer- 
ous, raised  into  conspicuous  ridges  here  and  there,  crossed 
by  more  or  less  distinct  spiral  stiis;  sometimes  malleated  on 
body-whorl;  apex  small,  rounded,  pinkish,  eroded  in  some 
specimens;  spire  obtusely  conic,  somewhat  elevated;  sutures 
well  impressed;  whorls  five  and  one-half  to  six  and  one-half, 
convex  on  the  sutures  but  rather  flat-sided  on  the  peripheral 
portion  of  the  whorl;  last  whorl  (at  the  aperture)  from  two- 
fifths  to  one-half  the  length  of  the  entire  shell;  aperture  ob- 
liquely ovate,  narrowed  above,  pinkish  within,  bluish-white  on 
the  columella  and  near  the  peristome;  peristome  acute,  sim- 
ple, sigmoid,  terminations  joined  by  a  bluish-white  callus. 
which  is  reflected  over  the  parietal  wall  and  covers  the  umbil- 
icus; base  of  shell  rounded.     Operculum  as  in  decisum. 


,  2SJ.00; 

width,  17.00;  apcr. 

length.  14.00; 

width.  9.00  mill.      (8859.)a- 

23.50; 

14.50; 

■'       13.00; 

"     8.00    "       (lOlll.)cf 

20.  W; 

"       13.00;        '■ 

"       11.60; 

■■     8.00    "       (10I1I.)J> 

20.-W; 

la.OO; 

"      11.50; 

"     7.75    ■'       (10115.)^ 

27,00; 

'■        19.00;         " 

■•      14.50; 

'■   11.00    "       (128(;6,i9 

nimal 

Not  differing 

materially  from  decisum. 

adula. 

As  in  decisum 

Dislribiition:  Connecticut  and  Massachusetts  west  to 
Iowa,  south  to  Tennessee  and  Alabama. 

Geological diitribittion :     Pleistocene;  Loess. 

Hiibitiit:  Found  rather  plentifully  on  muddy  bottoms  in 
rivers  and  lakes. 

Rfwuri's:  This  distinct  and  beautiful  species  is  generally 
confounded  with  dcc/siitii.  but  may  always  be  distinguished  by 
the  peculiar  pinkish  tinge  of  the  substance  of  the  shell  beneath 
the  epidermis,  and  the  pinkish  a]ie\.  In  form  the  shell  much 
resembles  both  dfiinuii    and  obesitm,  as  well  as  some   forms  of 
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subsolidum.  The  females  are  very  globose  and  may  easily  be 
distinguished  from  the  males,  which  are  comparatively  slen- 
der. The  interior  of  the  aperture  is  frequently  bluish  or  pur- 
plish, and  the  pinkish  substance  of  the  shell  cannot  be  made 
out  until  the  shell  is  examined  by  transmitted  light.  An  ex- 
cellent method  of  identifying  this  species  is  to  scratch  the  epi- 
dermis from  a  spot  on  the  shell,  when  the  beautiful  pink  tint 
will  be  seen.  This  seems  to  be  a  rather  widely  distributed 
species  and  is  found  in  all  parts  of  the  territory.  Mr.  T.  Jen- 
sen has  a  very  fine,  large,  reversed  specimen  in  his  collection. 

149.    Campeloma  decisum  Say,  pi.  xxxvi,  figs.  5,  7. 
Limncea  decisa  Say,  Nich.  Encycl.,  ed.  1, 1817. 

Paludina  incrassata  Lea,  Proc.  Amer.  Phil.  Soc,  Vol.  II,  p.  243, 1842. 
Paludina  decapUata  Anthony,  Proc.  Phil.  Acad.,  p.  71, 1860. 
Melantho  melanostoma  Currier  (mss.?) 

Melantho  geniculum  Conrad,  N,  Fr.  W.  Sh.,  U.  S.,  p.  48,  pi.  viii,  fig.  3, 
1834.    (Variety.) 

Shell:  Elongate-ovate,  rather  solid,  subfusiform;  color 
dark  green,  generally  very  uniform,  but  with  here  and  there 
a  brown  streak  representing  a  former  edge  of  the  aperture; 
surface  smooth,  shining,  lines  of  growth  numerous,  very  fine, 
crowded,  crossed  by  numerous  microscopic  revolving  lines; 
beneath  the  green  epidermis  the  shell  is  chalky  white,  apex 
(when  present)  very  small,  rounded,  color  light  horn;  spire 
elevated,  conic,  obtuse  near  the  apex,  frequently  truncated; 
sutures  well  impressed;  whorls  six,  rounded,  the  upper  whorls 
of  the  spire  being  frequently  eroded;  aperture  elongately- 
ovate,  very  nearly  entire,  rounded  below  and  a  little  contracted 
above,  bluish-white  within;  peristome  acute,,  simple,  a  dark 
brown  band  bordering  it  on  the  outside;  the  columellar  wall 
of  the  aperture  is  covered  by  a  callus  which  is  bordered  with 
dark  brown  and  connects  the  terminations  of  the  peristome; 
the  parietal  wall  and  columella  form  almost  a  straight  line  in 
typical  (male)  specimens;  base  rounded,  made  imperforate  by, 
the  reflection  of  the  aperture. 

Lgth..  28.50;  width,  17.50;  aper.lgth.,  15.50;  width,  10.00 mill.  (10110.) 

26.00;      "      12.50;     "        "      14.50;      "        9.00    "       (8858.)  Rev      d 

23.00;      "      16.00;     "        "     13.00;      "        9.00     "  (8853.) 

21.00;       "      15.50;      "        "      12.00;     "        8.50     "  (8856.) 

Animal:  Pale  or  bluish  white,  covered  over  thickly  with 
salmon-colored  spots,  under  portion  of  foot  pale  bluish-white; 
head    small,   distinct;    rostrum    small,   cylindrical;    tentacles 


;  verge; 
front,  and  much  in  advance  of  the  head  and  tentacles.  Length 
of  foot,  39.CO:  width,  19.00  mill.  Foot  truncated  in  from  and 
slightly  auriculatcd,  rounded  behind,  translucent  (Fig.  135). 
Operculum  longer  than  wide,  convex,  subconcentric,  with  the 
nucleus  near  the  left  margin;  dark  reddish  brown  in  color. 
Length.  11.00;  width;  6.00  mill. 

Radula  formula:  3—1-3,  central  tooth  very  broad,  the 
lower  corners  of  the  base  of  attachment  attenuated;  reflection 
simply   hooked,   without   denticulations;    intermediate   tooth 


.1.)    C,  cenirnl  looih: 


l,in 


similar  to  central,  but  narrower;  second  and  third  lateral  teeth 
very  long  and  narrow,  somewhat  fang-sliapcd,  simple  (Fig.  136). 

Distribution:  Massachusetts  to  Illinois  and  Minnesota. 
south  to  Tennessee  and  \'irginia.  In  British  America  from 
Nova  Scotia  to  Saskatchewan  River. 

GLolofficd!  siiitnbiitioji:     Pleistocene:   Loess. 

Htihilal:      Found    generally   011  a  muddy    bottom    almost 
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buried  from  sight.  Sometimes,  when  found  in  a  quiet  nook, 
they  may  be  seen  crawling  over  the  surface  of  the  mud.  They 
seem  to  prefer  large  bodies  of  water. 

Remarks:  This  species  is  rare  in  this  region,  and  the 
specimens  found  are  not  typical.  Professor  Call  remarked  that 
of  a  lot  of  Campeloma  sent  him  only  5  per  cent  were  decisutn, 
the  others  being  subsolidum.  Many  specimens  are  similar  to 
rufum,  but  the  pink  shell  will  always  distinguish  that  species. 
It  is  always  confounded  with  subsolidum,  and  many  of  its  va- 
rieties are  difficult  to  distinguish  from  that  species.  Decisum 
has  well-rounded  whorls,  a  somewhat  depressed  spire,  broadly 
conical,  and  the  epidermis  is  of  a  beautiful  green.  Subsolidum, 
has  always  a  more  solid  shell,  with  a  longer  spire,  more  flat- 
sided  whorls  and  (in  this  region)  a  greenish  horn-colored  shell. 

In  a  lot  of  specimens  from  Wolf  Lake,  the  females  (July 
16,  1896)  were  filled  with  ova  in  an  advanced  stage  of  devel- 
opment. One  specimen  had  twenty  ova  measuring  5  mill,  in 
diameter,  and  the  yolk  was  of  a  beautiful  transparent  horn 
color. 

The  oviduct  of  this  species  is  infested  by  a  parasite.  Meter- 
ostromum  echi?iatum  Diesing,  which  is  found  in  considerable 
numbers,  and  the  intestine  is  tenanted  by  another  parasite, ^«^7- 
plophrya  vermicularis. 

On  February  23,  1897,  ^  specimen  of  this  species  gave 
birth  to  six  young  which  were  very  active.  A  few  days  later 
she  added  twelve  more  to  that  number,  making  eighteen  in  all. 
The  young  all  died  three  weeks  after  birth.  When  born  the 
animal  is  very  transparent  and  vitreous,  with  a  very  large  foot. 
The  shell  is  3  mill,  in  length,  and  consists  of  about  two  whorls. 
The  operculum  is  very  thin  and  transparent,  almost  structure- 
less, and  measures  ij4  by  i  mill.  The  shell  might  easily  be 
mistaken  for  Amnicola  limosa.  No  reversed  specimens  occurred 
in  this  brood.     (Mus.  No.  12353.) 

Decisum  is  found,  rather  sparingly,  however,  in  all  parts  of 
the  territory.  On  the  old  lake  beaches  it  may  be  found  in  a 
fossil  condition. 

150.    Campeloma  subsolidum  Anthony,  pi.  xxxvi,  figs.  8-12. 
Paludina  subsolicia  Anthony,  Proc.  Phil.  Acad.,  p.  71,  1860. 
Paludina  exilis  Anthony,  1.  c,  p.  71, 1860. 
Paludina milesii  Lea,  I.  c,  p.  156,  1863. 

Shell:     Elongate,  very  solid,  more  or  less  malleated;  color 
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born  or  light  grcea,  showiag  former  pemtome  marks  as  in 
iUcisum;  surface  polished,  smooth  save  for  the  somewhat  ele- 
vated, crowded  growth-lines  which  roughen  the  shell  to  some 
extent;  the  shell  beneath  the  epidermis  is  chalky  white;  apex 
soiall.  similar  to  d(cisum,  but  more  prominent;  spire  elevated, 
elongated, conic;  suturesimpressed.  almo&t  channeled;  whorls 
six  to  seven  in  fully  adult  specimens,  rather  fiat-sided,  sloping 
near  the  sutures,  where  they  are  almost  angular;  the  whorl  oc- 
cupies three-fourths  of  the  entire  length  of  the  shell,  and  the 
periphery  is  perceptibly  flattened;  aperture  broadly  oimte. 
rounded  below  and  contracted  above;  forming  a  sort  of  "bay" 
at  the  columella,  white  or  bluish-white  within;  peristome  thin, 
acute,  simple,  the  terminations  connected  by  a  rather  heavy 
columcUar  callus  which  is  reflected  over  the  umbilicus;  the 
parietal  callus  is  bluish-white  and  is  sometimes  bordered  by  a 
black  stripe;  base  rounded,  imperforate,  somewhat  wrinkled. 
Operculum  similar  to  that  of  decisum. 
Lengdi.  'StSA:  width.  WW:  aper.  length.  17.00;  width.  11.00  nuIL    (10113.) 
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Animal: 

Similar 
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Radida: 

Same  as 

that  of  decisum. 

Distribution:     Mas 

achusetts 

to    lUin 

is   and 

Michigan. 

south  to  Central  Ohio. 

GfologiCiil  distribution :      Pleistocene;   Loess, 

Habitat:     Similar  to  decisum. 

Remarks:  This  species  is  almost  always  confounded  with 
decisum.  It  is  a  more  heavy  shell,  the  spire  is  more  produced, 
the  aperture  is  more  sigmoid  and  the  whorls  are  more  flat- 
sided.  The  two  species  are  almost  always  found  associated 
together  and  it  is  a  question  whether  they  do  not  interbreed. 
It  is  certainly  very  difficriilt  to  separate  some  of  the  forms  of 
these  two  species.  This  is  the  most  common  Cnmpdoma  in 
this  region  and  grows  to  a  large  size.  In  Wolf  Lake  it  is  very 
plentiful,  and  in  the  North  Branch  of  the  Chicago  River  it  is 
quite  common  and  very  typical.  It  is  universally  distributed 
and  has  been  f^uud  l.js'iil'on  tlie  old  lake  beaches' and  by  Mr. 
[un,en  in  sandbinks  on    the    lake    shore    north    of    Graceland 
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XI.    CHICAGO  BIBLIOGRAPHY. 

The  writer  has  been  able  to  find  but  three  papers  (besides 
his  own)  relating  to  the  Mollusca  of  the  area  under  considera- 
tion. All  available  works  have  been  carefully  examined.  The 
Chicago  drainage  area  seems  to  have  been  but  little  studied. 

I.   Catalogue  of  Animals  Observed  in  Cook  County,  III. 

Prepared  for  the  Illinois  State  Agricultural  Society  by 
Robert  Kennicott,  The  Grove,  West  Northfield,  111.  (Transac- 
tions of  the   Illinois  State  Agricultural  Society,  Vol.  I,  1853- 

1854.  p.  595-) 

MOLLUSCA. 


Unio  alatus  Say. 

Unto  costatus  Raf. 

Unio  iris  Raf. 

Unio  hullatus  Raf. 

Unio  fragi lis  Raf. 

Unio  luteolus  Lam. 

Unio  diiatatus  Raf. 

Unio  coccineus  Hi  Id. 

Unio  cardiu7fi  Raf. 

Unio  parifus  Barnes. 

Alasmodonta  calceolata  Late. 

Cyclas  similis  Say. 


Helix  monodon  Rackett. 
Helix  profunda, 
Planorbis  campanulatus  Say. 
Planorbis  trivolvis  Say. 
LimncEa  reflexa  Say. 
LimndBa  fragilis  Linne. 
LimncEa  e?narginata  Say. 
Physa  keterostropha  Say. 
Paludina  decisa  Say. 
Melanin  carinata, 
Melania  semicarinata  Say. 


Of  the  above,  U.  costatus— uridulatus  Barnes;  U.  iris=iris 
Lea  (?);  U.  bidlatus—pustulosus  Lea;  \i .  fragilis— gracilis  Barnes; 
U.  dilatattis=gibbostis  Barnes;  U.  cardium=ventricosus  Barnes; 
A.  calceolata=calceolah.GdL\  h..fragilis=stag?ialis  Linne;  l^.emar- 
ginata=catascopium  Say;  M.  carinata^ semicarinata  Say,  the 
latter  a  species  not  found  in  the  present  territory.  The  list 
shows  how  little  was  known  at  that  time  concerning  the  varied 
molluscan  fauna  of  this  region. 

« 

2.   Notes  on  Fresh-water  Mollusca  Found  in  the  Vicinity 

OF  Chicago,  III. 
BY  w.  w.  calkins. 

Cincinnati  Journal  of  Science,  Vol.  I,  pp.  242-244,  1874. 

This  paper  lists  the  species  of  fresh-water  shells  and  adds 
valuable  notes  on  their  habits  and  variability.  The  following 
species  are  listed: 


Limnaa  reflexa  Say. 
Linincea  zehra^  Try  on. 
Limncea  appressa*  Say. 


Sphcerium  simile  Say. 
Sphcrrium  partumeium  Say. 
Sph(^rium  transversum  Say. 


Umiufa  fia/uslrii  Molter. 
Limit/ra  taptrata  Say. 
Limitaa  umhivsus  *Say. 
Pkjsa  gyriita  Say. 
PAytJ  heW^Urafika  Say. 
Plamcrfiii  atm^nulalus  Say. 
Flamorhi;  trivtilvii  Say, 
Pianorbit  bicarinalus  Say. 
PlanorHtPartnt'  Say, 
Stgnutttina  itrmigtm  Say. 
Valvals  Irieariintla  Say. 
,    VahmlatiitcrraStty. 
Vh'tfiara  (itnUcl&iJfS  W.  G.  Btoney. 
Uelanlk^  suhioUdus  Anihony. 
Melatftk^  taarelah^  Lea. 
BylhintUa  pHum  Lea. 
S^malaginii  d^preiiu^  Ttygn. 
Ammicola  cincinnAtieHth  Anlbony. 
PItitroitra  subulate  Lea. 


PUiitiuin  aMilum  Pritne. 
Pitidium  iompTtrt%um  Prime, 
t/itia  t«mutms  Bania. 
Unio  grmetlit  Barnes. 
Untogibbeaii  Baiocs. 
£/Mil0  luttetus  Lan>. 
Uitiv  oi-iiden^  Lea. 
f  iiw  rtirtui  Lam- 
t'njij  pustuleaus  Lea, 
Cnit'  pullnlalHff  Lea. 
CwM  rubigin^sut  Lea. 
£/Aia  elegant  Lea. 
f.')iu7  wtdulatut  Barnes. 


W»>^//g»*i<tBarscs. 

&i«>iT  Imbercu/atus^  lUroes. 
Sfargaritana  iomf/tiHiita  B 
Anodimta  foaliaaa  Lea. 
Anod^ula  imbfcUis  Say. 
AaadOHtapiana*  Lea. 


3.    Paper  by  W.  W.  Calkiks, 

In  Valley  Naturalist.  Vol.  I,  No.  a.  p.  I.  Nov..  1878,  and  Vol. 
II.  p-  S3i  1 88a.  published  at  St.  Louis,  gives  descriptions  of  the 
following  species  from  the  Chicago  area,  besides  valuable  notes; 
Suciimea  caiumeUnsis. 

A  M  nicola  ferruginea . 

4.     Collecting  .vbult  Chicac.o, 

KY  FR.4NK  C     liAKEK. 
Sports  .^lield,  Augusi,  ISflT.  Vol  XIX.  No.  2. 

The  following  species  are  listed  from  the  southern  region: 
Anodonla  fooliaix,^  Lea.  Limnu-,j  paliistrU  Miill. 


Unto  luh-oliis  Lam. 

UmiKi;, 

-ap.-rala  Sav. 

Unio puslulosu!  Lea. 

Lim-uea 

,-eJUx.,  Say. 

Unio  ■^ibhosiis  Karnes 

Limtuta 

iUignalis  Linnt 

Sph.rrhtw  sinatiniim 

Lam, 

P hill  orb 

■  Iri-.-i-h-is  Sav. 

Vi;r,.,.,r!.'r,,i<.zy. 

P,\uu-'r!' 

c  cimpanuhtm 

Vitr.  ,1  iii./.nfatj  Say 

P/Jl.'r/. 

<A..rHi.Say.^ 

Conulu<f:,h-u<  Drap 

S,  ■ -fll^H/ 

Pupa  ^'••ilnuhi  Say. 

I  Vrv;*.,, 

:  ,.'nl,-ioi,k-<  \\ 

'uhH'liJiim  Anibony. 
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5.     A  Day  on  the  Chicago  Drainage  Canal. 

BY  FRANK  C.  BAKER. 
The  Nautilus,  Vol.  XII,  No.  6,  p.  63,  October.  1898. 

The  fallowing  species  are  enumerated    from   the  western 
region: 


Anodonta  ^randis  Say. 
Anodonta  imbecilis  Say. 
Alasmodonta  complanata  Barnes. 
Alasmodonta  deltoidea  Lea. 
Lampsilis  luteolus  Lam. 
Sphcerium  simiU  Say. 
Spkcerium  stamineum  Conrad. 
Calyculina  truncata  Linsley. 
Succinea  retusa  Lea. 
Limncea  desidiosa  Say. 
Limncea  palustris  Miill. 
Limncsa  caperata  Say. 
Limncea  humilis  Say. 


Planorbis  trivolvis  Say. 
Planorbis  bicarinatus  Say. 
Planorbis  campanulatus  Say. 
Planorbis  truncatus  Miles. 
Planorbis  deflectus  Say. 
Physa  heterostropha  Say. 
Aplexa  hypnorum  Linn^. 
Goniobasis  livescens  Menke. 
Amnicola  limosa  Say. 
Amnicola  lustrica  Pilsbry. 
Affinicola  cincinnatiensis  Lea. 
Vivipara  contectoides  W.  G.  Binney. 
Valvata  tricarinata  Say. 


6.     A  New  Sph^rium. 

BY  FRANK  C.  BAKER. 
The  Nautilus,  Vol.  XII,  No.  6,  p. 65,  October,  1898. 

Description  of  Sphcerium  lilycashense  Baker,  from  Lilycash 
Creek,  western  region. 

7.     Notes  on  the  Mollusks  of  Lilycash  Creek. 

BY  frank  C.  baker. 
The  Nautilus,  Vol.  XIII,  No.  8,  p.  30. 1899. 
The  following  species  are  listed  from  the  western  region: 


Sphcerium  staminium  Conrad. 
Sphcerium  lilycashense  Baker. 
Sphcerium  stria finum  Lam. 
Sphcerium  simile  Say. 
Sphcerium  occidentale  Prime.. 
Calyculina  transversa^  Say. 
Calyculina  truncata*  Linsley. 
Pisidium  abditum  Haldeman. 
Pisidium  compressum  Primc- 
Pisidium  walkeri  Sterki. 
Pisidium  cruc latum  Sterki. 
Pisidium  punc latum  Sterki. 
Pisidium  fallax  Sterki . 
Pisidium  splendidulum  Sterki. 
Pisidium  variabile  Prime. 


Pisidium  sp, 
Pisidium  roperi  Sterki. 
Limncea  humilis  Say. 
Limticea  desidiosa  Say. 
Planorbis  Parvus  Say. 
Physa  heterostropha  Say. 
Pleurocera  elevatum  Say. 
Amnicola  limosa  Say. 
Amnicola  limosa  var  parva  Lea. 
Cincinnatia  cincinnatiensis  Lea. 
Pomatiopsis  cincinnatiensis  Anthony. 
Campeloma  rufum  Haldeman. 
(Reversed.) 


♦Mr.  Handwerk,  who  sent  the  specimens  for  identihcation,  says,  in  a  letter  of  recent 
date,  that  the  two  Calyculina  were  from  the  Desplaines  River  and  not  from  Lilycash 
Creek. 
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8.     A  Revision  of  the  Phys«  of  Northeastern  Illinois. 

liY  FRANK  C.  BAKER. 

The  Nautilus,  Vol.  .\IV,  No.  2,  p.  16, 1900. 

The  following  species  are  described  and  figured:     Pkysa 
hetttostropha,  P.  sayii.  P.  Integra,  P.  gyrina,  and  variety  elliptua. 

g.     A  Revision  of  the  Limn^as  of  Northern  Illinois. 

BY  FRANK  C.  BAKER. 

Trans.  Acad.  Sci.  St.  Louis,  Vol.  Xr,  No.  1,  pp.  I-2i  pi.  i.  190!. 
All  of  the  species  found  in  the  Chicago  area  are  described 
and  figured, 

10,  New  Varieties  of  Fresh-watek  Shells. 

BY  FRANK  C.  liAKEB. 

The  Nautilus,  Vol.  .XV,  p.  17, 1901. 
Description  ol  Limnaa  rejlexa  jolielensis. 

11.  Description  of  a  New  Species  of  Limnj^a, 

BV  FRANK  C.  BAKEK. 

Bull.  Chi.  Acad.  Sciences,  Vol.  H.  No.  4,  p.  229. 1901. 
Description  of  Limnoa  Woodniffi, 

I  2.       LlMN.T^  A  AURICULABIA  IN  AMERICA. 
By  FRANK  C.  BAKER. 

The  Nautilus,  Vol.  XV,  No,  S,  p.  59,  1901, 
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XIII.     GLOSSARY. 

In  the  following  pages  the  technical  and  other  terms  used  in  the  body 
of  this  work  are  defined.  References  are  also  made  to  illustrations  where 
they  will  in  any  way  add  to  the  understanding  of  a  word.  Terms  which 
are  adequately  explained  in  the  text  are  not  here  included: 

Abdominal  sac.  That  portion  of  the  Unionidae  which  contains  the 
stomach  and  to  which  the  gills  are  sometimes  suspended. 

Acephalous.    Headless. 

Acinose.     Full  of  small  bulgings;  resembling  the  kernel  in  a  nut. 

Aculeate.  Very  sharply  pointed,  as  the  teeth  on  the  radula  of  some 
snails.  , 

Acute.  Sharp  or  pointed,  as  the  spire  of  a  shell  (pi.  xxxv,  fig.  1),  or 
the  lip  of  a  shell  (pi.  xxviii,  fig.  15). 

Acuminate.  Long  and  tapering,  as  the  spire  of  some  shells  (pi.  xxxii, 
fig.  3). 

Admedian.  Next  to  the  central  object,  as  the  lateral  teeth  on  the  lin- 
gual membrane. 

Afferent.  To  bring  in;  when  relating  to  a  vessel  or  duct,  indicating 
that  it  brings  in  its  contents. 

Alate.    Wing-like,  as  the  dorsal  part  of  some  Unios  (pi.  xviii). 

Amccboid.     Shaped  like  an  Amoeba,  a  small  animalcule. 

Amorphous.    Without  distinct  form. 

Amphibious.    Inhabiting  both  land  and  water. 

Amphidetic.    With  the  ligament  on  both  sides  of  the  umbones. 

Analogue.  A  likeness  between  two  objects  when  otherwise  they  arc 
totally  different,  as  the  win^  of  a  bird  and  the  wing  of  a  butterfly. 

Anastomosing.    Coming  together. 
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Annular.    Made  up  of  rings. 

Anterior.     The  front  or  foie  end.  

Approximate.  Near  logethcr,  as  the  umbones  of  some  Unios  (pi,  mi 
»B.  II. 

Aquatic.     Inhabiting  the  water. 

Arborescent.     Branching  like  a  tree. 

Arched.     Bowed  or  bent  in  a  curve. 

Arcli-spiral.    Tightly  coiled,  as  some  spiral  shells  (pi.  ixk,  fig.  7). 

Arcuated.  Bent  in  a  bow  or  arched,  as  the  ventral  edge  of  some  bi- 
valves (pi.  viii,  fig.  1). 

Asphy^ciating.     Causing  suspended  animation;  apparent  death. 

Assimilalioti.  Act  of  converting  one  substance  into  another,  as  (tie 
changing  of  lood-siufFs  Into  living  bodies. 

Asymmetrical.     Not  symmetrical. 

Atrophied.     Wasted  away. 

Attenuate.    Lung  and  slender,  as  in  some  shells  (pi.  xxxv,  fig,  1). 

Auditory.    Connected  with  the  heating. 

Auricled.     Eated,  or  with  ear-like  appendages. 

Basal.    The  bottom  or  lower  part. 

Biangulaie.     With  two  angles. 

Bicuspid  or  bicuspldaie.     Having  two  cusps. 

Bifid.    Having  two  arms  or  prongs. 

Bifurcated.    Havmg  two  branches. 

Bilateral.     With  two  sides. 

Bilobed.    With  two  lobes. 

Bivalve.     A  moUusk  with  two  valves  or  shells,  as  the  Unio. 

Branchial.     Referring  to  the  lower  or  ventral  siphons  in  Pelecypods. 

Bulbous.     Swollen. 

Byssiferous.     Allached  by  a  byssus,  as  in  some  Unios. 

Calcareous.     Composed  of  carbonate  of  lime. 

Callosity.  A  hardened  and  raised  bunch,  as  the  callus  on  the  colu- 
mella of  some  shells  (pi.  xxxv,  fig.  3). 

Callus.     A  deposit  of  shelly  matter. 

Calyculale.  Cup-like,  as  the  umbo  when  separated  from  tberesl  of  the 
shell  by  a  distinct  mark,  as  in  Calyculina. 

Campanulate.     Formed  like  a  bell. 

Canaliculate.  Resembling  a  canal,  as  the  deep  sutures  in  some  shells 
(pi.  XXXV,  fig.  9). 

Cancellated.  Farmed  of  cross-bars,  as  the  longitudinal  and  spiral 
lines  which  cross  in  some  shells. 

Cardiac  pouch.  Coniaininj;  Ilie  heart  and  placed  neat  the  uniboncs  of 
the  shell. 

Catinaie.     Keeled  (pi.  xxvi.  fig.  .'ii. 

Cartilaginous.     Like  cartilage. 

Caudal.     TaiMike.o.  with  a  tail  like  appenda-e. 

Cellular,     Made  up  of  cells. 

CctL'btal.     Pertaining  to  the  brain. 

Ch^Minek-d.     (Itooved  nr  ft.rmed  lik,:  a  channel. 

Chiliiiniis,     Fornieil  uf  chitm,  as  the  raduLu  of  snails. 
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Ciliary.    By  means  of  cilia. 

Ciliated.     Having  cilia. 

Cilium  (plural  cilia).  A  lash;  used  to  designate  the  hairs  on  the  man- 
tle, gills,  etc. 

Cirrated.    Having  movable  hairs,  as  the  siphons  of  Unio. 

Clavate.    Club-shaped. 

Cloacal.    Referring  to  the  upper  or  dorsal  siphon  in  pelecypods. 

Coarctate.     Pressed  together,  narrowed. 

Compressed.  Flattened  out,  or  pressed  together,  as  some  bivalves 
(pi.  ix,  fig.  2). 

Concave.     Excavated,  hollowed  out. 

Concentric.  From  the  same  center,  as  the  lines  of  growth  on  Sphae- 
rium,  which  are  parallel  with  the  umbo. 

Confluent.  To  run  together,  or  into  something  else,  as  the  muscle  scars 
of  some  Unios  (pi.  xix,  fig.  1). 

Conic.    Shaped  like  a  cone. 

Connective.  A  part  connecting  two  other  parts,  as  a  muscle  connect- 
ing two  parts  of  the  body,  or  a  nerve  connecting  two  ganglia. 

Constricted.     Narrowed. 

Contractile.  Capable  of  being  contracted  or  drawn  in,  as  the  tentac>e 
of  a  snail. 

Convex.     Bulged  out,  as  the  whorls  of  some  snails  (pi.  xxxvi,  fig.  1). 

Convoluted.    Rolled  together. 

Cordate.     Heart-shaped. 

Corneous.     Horn-like,  as  the  opercula  of  some  moUusks. 

Corrugated.  Roughened  by  wrinkles,  as  the  shells  of  some  Unios  (pi. 
ix,fig.  1). 

Costate.    Having  rib-like  ridges. 

Crenulate.    Wrinkled  on  the  edges. 

Crescentic.    Like  a  crescent. 

Cylindrical.    Like  a  cylinder. 

Decollated.  Cut  ofif,  as  the  apex  of  some  shells  (pi.  xxxvi,  figure  next 
to  fig.  8). 

Decussated.  With  spiral  and  longitudinal  lines  intersecting,  as  the 
sculpture  of  some  shells. 

Deflexed.  Bent  downward,  as  the  last  whorl  in  some  snails  (pi.  xxxii, 
fig.  15). 

Dentate.  With  points  or  nodules  resembling  teeth,  as  the  aperture  of 
some  snails  (pi.  xxx,  fig.  7). 

Denticulate.     Finely  dentate. 

Depressed.    Flattened,  as  the  spire  in  some  snails  (pi.  xxviii,  fig.  4). 

Dextral.     Right-handed  (pi.  xxxii,  fig.  1). 

Digitiform.    Finger-like. 

Dilated.     Expanded  in  all  directions,  as  the  aperture  of  a  shell. 

Dimorphism.    With  two  forms  or  conditions. 

Dimyarian.  Having  two  distinct  adductor  muscle  impressions  or 
scars,  as  in  Unio. 

Dioecious.  Having  the  sexes  in  two  individuals,  one  male  and  one 
female. 
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Distal.    The  [arthest  part  from  an  object. 

Discoidal.    Shaped  like  a  flat  disk  (pi.  xxviii,  iig.  25). 

Diverging.     Separating   fram  esch  other,  as  the  cardinal  leeth  ii 
Unios  (pi,  xviii). 

Diverticulum.  A  pouch  or  hole,  as  the  pouch  cootalning  the  radula. 
or  that  coniaining  the  dart  in  helices. 

Dotmant.    In  a  stale  of  torpor  or  sleep. 

Dorsal.  The  back.  In  bivalves  the  hinge  portion,  and  in  univalves 
the  opposite  lo  the  aperture. 

Ectoconc.     The  outer  cusp  on  the  teeth  of  the  radula. 

Edentulous.  Wilhoul  [eeih  ot  folds,  as  the  binge  plate  in  some  Unios, 
and  the  aperture  in  some  gastropods. 

Efferenl.     Carrying  out. 

Elliptical.    With  an  oval  form  (pi.  xii,  fig.  5). 

Elongated,     Drawn  out,  as  the  spire  of  a  shell  |pl.  xxnii,  fig.  61. 

Emarginate.    Bluntly  notched. 

Encysted.     Enclosed  in  a  cysl, 

Kntocone.     The  inner  cusp  on  the  teeth  of  the  radula. 

Entire,  With  even,  unbroken  edges,  as  the  aperture  of  some  shells 
(pi.  xxvi,fig.4|, 

F.piphallus.  A  portion  of  the  vas  deferens  which  becornes  modified 
into  a  lube-iike  organ  and  is  continued  beyond  the  apex  of  the  penis:  it 
frequently  bears  a  blind  duct,  or  flagellum.    (Pilsbry.j 

Epithelium.    All  tissues  bounding  a  free  surface. 

Equidistant.    Equally  spaced,  as  the  spiral  lines 

Equilateral.    Equal  sided,  as  in  Unio  or  SphEerii 
are  placed  in  the  center  (pi.  xxvii,  fig.  3). 

Equilibrating.    Balancing  equally. 

Ec|uivalve.     With  both  valves  of  the  same  size  and  shape. 

Eroded,     Worn  away,  as  the  epidermis  on  some  shells. 

Erosive.     Capable  of  erosion. 

Escutcheon.     The  region  behind  the  umbones  in  opisthodelic  pelecy- 

Encavated.  Hollowed  oul,  as  the  columella  of  some  snails  (pi.  xxxvi, 
fig.  lOi. 

Excurrein.  deferring  to  the  siphon  which  cariies  out  the  waste  matter 
of  the  body. 

Kxoslteleton.     The  outer  skeleton;  all  shells  are  exoskeletons. 

Exsetted.     Brought  out. 

Expanded.     Spread  out.  as  the  lip  of  some  shells. 

Falcate.     Seyihe-shaped. 

1-asciiiilus.     .A  little  bundle. 

I' lamellate.     Animals  with  a  llagelhim  or  lash, 

l'*k-xuous,  F.irmed  in  a  series  of  curves  <,t  turnings,  as  the  columella 
in  some  shells. 


\ 
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Gelatinous.    Like  jelly,  as  the  eggs  of  some  mollusks. 

Gibbous.  Very  much  rounded,  as  the  whorls  in  some  snails  (pi.  xxxvi, 
fig.  1). 

Glandular.     Like  a  gland. 

Globose.    Rounded. 

Granulated.    Covered  with  little  grains. 

Gravid.   A  female  mollusk  (as  Unio)  with  ovaries  distended  with  young. 

Gregarious.     Living  in  colonies. 

Gular.  Relating  to  the  windpipe  or  palate.  In  mollusks,  referring  to 
the  innermost  part  of  the  aperture. 

Habitat.    Locality  of  a  species. 

Haemolymph.    Molluscan  blood. 

Heliciform.    In  form  like  Helix. 

Hemispherical.     Half  a  sphere. 

Herbivorous.    Subsisting  upon  vegetable  food. 

Hermaphrodite.    Having  the  sexes  united  in  the  same  individual. 

Hibernation.  The  act  of  hibernating  or  going  to  sleep  for  the  winter 
months. 

Hirsute.    Covered  with  hairs,  as  some  snails. 

Hispid.    Same  as  hirsute. 

Homologous.  Having  the  same  position  or  value,  as  the  wing  of  a  bird 
and  of  a  bat. 

Hyaline.    Glassy. 

Imperforate.     Not  perforated  or  umbilicated  (pi.  xxix,  fig.  3). 

Impressed.  Marked  by  a  furrow,  as  the  impressed  spiral  lines  on 
some  univalve  shells. 

Inaequipartite.  When  one  end  of  a  shell  is  longer  than  the  other,  as 
the  two  ends  in  Pisidium. 

Incrassate.    Thickened. 

Incurrent.    The  siphon  in  Unio  which  brings  in  the  food-stuffs. 

Incurved.     Leaned  or  bent  over,  as  the  apex  in  some  snails. 

Indented.    Notched. 

Inequivalvc.    When  one  valve  is  larger  than  the  other. 

Inflated.     Swollen,  as  some  bivalve  shells  (pi.  iii,  fig.  2). 

Inflected.    Turned  in,  as  the  teeth  of  some  snails. 

Inhalent.    Same  as  incurrent. 

Inoperculate.    Without  an  operculum. 

Intercostate.     Between  the  ribs  or  ridges. 

Invaginate.  One  part  bending  into  another,  as  the  tentacles  of  some 
land  snails. 

Invertible.  Capable  of  being  inverted,  or  drawn  in,  as  the  eye-pedun- 
cles of  a  land  snail. 

Keeled.  With  a  more  or  less  sharp  projection  at  the  periphery  (pi. 
xxvi,fig.  5). 

Labial.     Pertaining  to  the  lips,  as  the  labial-palpi  in  Unio. 

Lamellated.    Covered  with  scales. 

Lamelliform.    Having  the  form  of  scales. 

Laminated.    Consisting  of  plates  or  scales  laid  over  each  other. 
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Lanceolate.     GraduaJly  tapering  lo  a  poinl  (pi.  xxxii,  fig,  3). 

Lateral.    Pertaining  to  the  side. 

Latticed.    (See  decussated.) 

Lenticular.    Having  the  shape  of  a  double  convex  lens,  as  some  bi- 

Lilhodcsma.  An  accessoiy  shell  plale  near  the  umbones,  in  those 
shells  having  a  "carlilage"  or  resilium,  as  in  Macira.  , 

Lohulatc.    Composed  of  lobes.  I 

Longiiudinal.    The  length  of  a  shell.  ^ 

Lunate.  Shaped  like  a  half  moon  (pi.  xxxvi,  fig.  1),  as  the  aperluie 
in  tome  shells. 

Malleaied.    Appearing  as  though  hammered  (pi.  xxxU,  fig.  1). 

Manducatory,  Relating  to  the  apparatus  for  inaElicaliDg  food.  In 
snails,  the  jaws  and  radula. 

Marsupiucn.  A  part  of  an  animal  used  as  a  pouch  lo  contain  the  young, 
as  the  gills  of  L'nio. 

Median.     Middle,  as  the  middle  toolh  on  the  radula. 

Mesocene.     The  middle  cusp  on  (he  teeth  of  the  radula, 

Monixcius.     Having  the  sexes  united  in  the  same  individual. 

Multilid.  Made  up  of  many  lobes  or  projections,  as  the  cusps  on  some 
radulsc. 

Mullispitat.  Consisting  of  many  whorls,  as  some  fresh-water  snails 
{pLxnxv,fig.4). 

Nacreous.     Pearly  or  iridescent,  as  the  interior  of  some  Unios. 

Nave.     The  interior  coaling  of  Pisidium  and  Sphieriuiii. 

Nepionic.  The  second  stage  ol  the  embryonic  shell,  as  the  glochldium 
of  Lnio. 

Nodulosus.  Provided  with  small  knobs  or  projections,  as  the  surlacc 
ofsomel.mos  (pi.  xx.  fig.  2), 

Notched.  Nicked  or  indented,  as  the  anterior  canal  of  some  gastro- 
pods (pi.  XXXV,  fig.  5). 

Nucleus.  The  first  part  or  beginning,  as  the  apex  in  a  univalve  and 
the  umbo  in  bivalves. 

Nucleated.     Having  a  nucleus. 

Obconic.     In  the  form  of  a  reversed  cone  (pi.  xxxv,  fig.  ti). 

Oblique.  Slanting,  as  the  aperture  of  some  shells  when  col  parallel 
to  the  lont,'iludiiinl  axis  |pl.  xxxiv,  fig.  7). 

Obloi  t;.     Longer  than  high,  as  some  Lnios  (pi.  x,  fig.  1). 

Obdvaie.  Reversed  ovate,  as  some  shells  when  the  diameter  is  greater 
near  the  upper  ttian  at  the  lower  part. 

Obtuse.     Dull  or  blunt,  :i5  the  apex  of  some  univalves  ipl.xxxv.  llg.O). 

KKaciory.     I'ertaininn  In  the  smell. 


Opisthoik-i 

c.     With  the  ligament  behind  the  u 

Orbicular. 

Likeanoibor.1isk,;.SM.mc.Spha 

Organism. 

An  iirgaiii/ed  bein^'.or  living  objci 
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Oviparous.  Bringing  forth  young  in  an  egg  which  is  hatched  after  it 
is  laid. 

Ovisac.    A  pouch  in  which  the  eggs  or  embryos  are  contained. 

Ovoviviparous.  In  this  case  the  young  are  formed  in  an  egg  but  are 
hatched  inside  the  parent. 

Papillose.  Covered  with  many  little  bulgings  or  pimples  (pi.  xxiv, 
fig.  2). 

Parallel.  Having  the  same  relative  distance  in  all  paits,  as  when  the 
spiral  lines  in  univalve  shells  are  the  same  distance  apait  all  the  way 
around  (pi.  xxviii,  fig.  25). 

Parivincular.  A  ligament  "which  may  be  compared  to  a  cylinder  split 
on  one  side,  attached  by  the  several  edges,  one  edge  to  each  valve."    (Dall.) 

Patelliform.  Shaped  like  a  flattened-out  cone,  as  an  Ancylus  (pi.  xxx, 
fig.  29). 

Patulous.  Open  and  spreading,  as  the  aperture  in  some  univalves  (pi. 
xxxiv,  fig.  1). 

Paucispiral.    Only  slightly  spiral,  as  some  opercula. 

Pearly.    Having  a  substance  like  pearl,  as  the  interior  of  Unio. 

Pectinate.    Like  the  teeth  of  a  comb,  as  the  gills  of  some  mollusks. 

Pedal.     Pertaining  to  the  foot. 

Pedunculated.  Supported  on  a  stem  or  stalk,  as  the  eyes  of  land 
snails. 

Pellucid.  Transparent  or  clear,  as  the  shells  of  some  snails;  e.  g.Vit- 
rea. 

Penultimate.    The  whorl  before  the  last  in  univalve  shells. 

Pericardium.    The  chamber  containing  the  heart. 

Periostracum.    The  epidermal  covering  of  some  shells,  as  Succinea. 

Pervious.    Very  narrowly  open,  as  the  umbilicus  in  some  snails. 

Phytophagus.    Vegetable-feeding. 

Pilose.    Covered  with  hairs. 

Pinnate.     Branched  like  a  feather,  as  the  gills  of  some  mollusks. 

Plaited.     Folded. 

Planorboid.    Flat  and  orb-like,  as  some  snails  (pi.  xxxii,  fig.  7). 

Pleurae.     Relating  to  the  side  of  a  body. 

Plexus.    A  network  of  vessels,  as  the  form  of  the  lungs  in  snails. 

Plicated.     Made  up  of  folds  (pi.  xxii,  fig. 2). 

Plumose.    Resembling  plumes. 

Polygonal.     Having  many  angles. 

Porcellanous.    Like  porcelain. 

Post-basal.  Beyond  or  near  the  base,  as  the  posterio-ventral  part  of 
Lampsilis. 

Prismatic.     Like  a  prism. 

Prodissoconch.    The  embryonic  shell. 

Prosodetic.  A  term  applied  to  the  area  in  opisthodetic  ligaments, 
lying  in  front  of  the  umbones  and  forming  the  lunule. 

Protoconch.    The  embryonic  shell. 

Protract.    To  push  out. 

Protractor  pedis.    The  foot  protractor  muscle. 

Protrusile.    Capable  of  being  pushed  out. 
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Proximal.    The  nearest  end  of  an  object. 

Pseudocardinals.     False  cardinal  teeth. 

Pseudolalerals.     False  lateral  teeth. 

Pulsation.     A  Ibrob,  as  the  throbbing  □!  the  heart. 

Pupiform.     Like  a  pupa;  one  of  the  stages  in  the  developmeal  u(  an 

Pustulate.     Covered  with  pustules  or  little  pimples  (pi.  xxiv,  figs.  1,  2). 

PustHlose.    Same  as  above. 

Pyramidal.     Having  the  (orm  oF  a  pyramid. 

PyriEorm.    Shaped  like  a  pear. 

Quadrangular.     Having  four 

Radiated.    Extending  from 
Unios. 

Reflected.     Bent  backward,  as  the  lip  iti 
or  the  cusps  In  the  lingual  membrane. 

Reflexed.    Same  as  above. 

Renal.    Relating  to  the  kidneys. 

Reticulated,     Resembling  a  network,  a 
spiral  lines  cross  in  a  snail. 

Retractile.     Capable  of  being  drawn  in, 

Retractor  pedis.     Foot  retractor  muscle. 

Revolving  lines.     Spiral  lines  on  a  snail  shell  which  run  parallel 
the  sutures  Ipl.  xxxv,  fig.  5). 

Rhombic.    Having  four  sides,  the  angles  being  oblique. 

Rhomboid.     Four-sided,  but  two  of  the  sides  being  longer  thai 
Others. 

Rimate.     Provided  with  a  very  small  hole  o 
which  the  umbilicus  is  very  narrowly  open. 

Roundly  lunate.     Rounder  than  lunate  (whic 

Roslriform.     !n  the  form  of  a  rostrum. 

Rudimentary.     Not  fully  formed;  imperfect. 

Rugose.     Rough  or  wrinkled,  as  parts  of  son 


when  the  longitudinal   and 
s  the  eye  peduncles  in  land 


ick,  as  SI 


Sacculated.     Somewhat  like  a  sa.- 

Scalar.     Resembing  a  ladder. 

Schizodoni,     With  few  teeth,  consisting  iif  c 

Scutellum,     The  projecting  or  pinched   p.irt 

in  Pisidium. 

Scutum.     The  pinchtd  pails  liehind  the  liga 
Secreted.     Produced  or  deposited  from  ih. 

shell  material  in  mollusks. 

Semidenlaic.     Half  toothed,  as  the  parietal 
Seiuiclliptic.     Half  elliptical. 
Semiglobose.     Half,  or  not  ipiite  glohose. 
ScmiluTiale.     Half  luuale. 
Semiovid.     Halt,  .ir  not  (luilc  oval. 


shells  (pi.  i 
posed  of  sac-lil 


1  front  of  the  umbone; 
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Serrated.     Notched,  like  the  teeth  on  a  saw. 

Serriform.     In  the  form  of  series. 

Sessile.    Attached  without  a  stem,  as  the  eyes  in  some  water  snails. 

Shouldered.     Kiiigcd.  as  the  whorls  in  some  snails  (pi.  naxv,  fig.  9). 

Sigmoid.    Shaped  like  the  letter  S. 

Siliceous.    Made  up  o(  silex. 

Sinisirai,    Having  the  aperture  on  the  left  side  (pi.  ixxiv,  fig.  3). 

Sinuous.  Curved  in  and  out,  as  the  edge  of  some  bivalves  and  the  lips 
of  some  snails  (pi.  vii,  fig.  7;  pi.  xnxii,  fip.  6). 

Spatulate.  In  the  form  of  a  spatula,  a  Itat-bladed  instrument  used  by 
druggists  in  pulverizing  drugs. 

Spherical.    Shaped  like  a  sphere. 

Spiral.    Wound  about  a  central ]cavity,  as  the  whorls  of  snails. 

Striated.     Marked  by  lines  or  slrj;e 

Subangulated.     Moderaieiy  angled. 

ijubcariiiaied.     .Moderaieiy  carinaied. 

Subcentral.    Not  .luiie  in  the  center. 

Subcircular,     Not  quite  circular 

Subcorneal.     Moderately  conical. 

Subcylindrical.    Moderately  cylindrical. 

Subequal.     Not  quite  equal 

Jiiibexcavated.     A  little  excavated. 

Suhfusifoira.     Moderately    aaiform. 

Subglofaose.     Moderately  globose. 

Subglobular.     Moderately  globular. 

Subhyaline.     Moderately  glassy 

Subimperforate.     Not  much  perforated. 

Subobloiig.    Moderately  oblong. 

Subobsoleie.    A  jnosi  d  is  appearing. 

Subovate.     Nearly  ovale 

Subparallel.     Atmosi  parallel. 

Sub  perforated.    Almost  perforated. 

Subquadrate.     Almost  four-sided. 

Subreflecied.     .Moderaieiy  turned  back. 

Subrotund.     Moderately  round. 

Subspiral.     Moderately  spiral. 

Sublriangulate.     Moderately  ot  almost  triangular. 

Subtrigonal.     Moderately  three-angled. 

Sublruncaie      Moderately  cut  off. 

Subumbihcaied,     Moderately  umbilicated. 

Sulcated.    Grooved. 

Sulcus.    A  longitudinal  furrow. 

Superanal.     Above  the  anus. 

Supra-petipheraf.     Above  the  periphery. 

Symmetrical.     Alike  On  b.iih  sules  or  uniform  in  all  parts. 

Symphynoie.  Having  the  posterio-dorsal  Iportion  of  the  shell  flat- 
tened and  produced,  as  in  Symphynota  complanata. 

Terrestrial.     Living  on  the  land. 
Testaceous.    Composed  of  shelly  matter. 


THE   CHICAGO    ACADEMY   OF   SCtENCES. 


1 


TotsioD.     A  twisting  around. 

Tortuous.    Twisted  or  winding. 

Torpid.    Half  unconscious  or  asleep,  as  a  snail  during  faibetoaiian. 

Translucent.  Not  (|uite  tiansparent:  light  is  seen  through  tfae  thia 
tdgcs  of  tbe  object. 

Transparenl.    Objects  may  be  seen  through  tbe  substance. 

Transverse.  Referring  to  the  form  of  a  sbeil  when  it  is  vidcr  than 
hifih. 

TricuHpidale.     Having  three  cusps. 

Trifid.     Having  thret  branches. 

Trigonal.     Having  three  angles.  ^ 

Trilobate.     Having  three  lobes. 

Tripartite.     Divided  into  three  parts,  as  the  foot  of  some  snails. 

Truncate.  Havinn  the  end  cut  off  squareiy.  as  some  Unios  ipl.xiv, 
fig.  1). 

Taberculaie.   Covered  with  tubercles  or  rounded  knobs  (pi.  «iv,  fig,  IJ. 

Turbinate.     Having  the  form  of  a  lop. 

Tuniculated.     Having  the  form  of  a  tower. 

Turreted.     Having  the  form  of  a  tower, 

Umbilicated.     Having  an  operiing  in  the  base  of  tbe  shell  <pl.  xxviii. 

fie- 211- 

Undulated.  Having  undulations  or  waves,  as  the  stiiface  of  some 
Unlos  (pi.  xxii.  figs.  1.2). 

Univalve.    Having  the  shell  composed  of  a  single  piece,  as  a  snail. 

Varicose.     Swollen  or  enlarged. 

Vascular.    (I^ontaining  or  made  up  of  blood  vessels. 

Vermiform.     Formed  like  a  worm. 

\>ntral.     The  lower  border  or  side, 

\enlricose.     Swollen  ot  inflated  on  ibe  ventral  side. 

\'ibratile.     Moving  from  side  to  side, 

\itreous.     Resembling  glass,  as  some  snails. 

tJ'   Male,     Tbe  astronomical  sign  for  ibe  planet  Mars. 

?   Female.     The  nslr.moniical  sign  for  tbe  planel  \eiius. 


APPENDIX. 

The  following  pages  include  a  number  of  species  which 
have  been  added  to  our  fauna  since  the  foregoing  pages  were 
put  in  print.  Several  of  these  are  old  species  recorded  for  the 
first  time  within  the  limits  of  the  area,  while  others  are  new 
species  recently  discovered.  Several  additions  and  corrections 
are  also  made  to  the  introductory  and  other  portions  of  Part  I. 

The  writer  is  indebted  to  the  following  persons  for  addi- 
tional information:  Dr.  W.  H.  Dall,  United  States  National 
Museum,  Washington,  D.  C;  Mr.  George  H.  Clapp,  Pittsburg, 
Pa.;  Mr.  Bryant  Walker,  Detroit,  Mich.;  Mr.  Edward  W.  Roper, 
San  Diego,  Cal.  (now  deceased). 

p.  II.  Lower  part  of  page.  The  last  sentence  should  be 
changed  so  as  to  read:  *'In  all  groups  except  the  Pelecypoda 
the  mouth  is  provided  with  a  manducatory  apparatus  (odonto- 
phore,  radula  or  tooth-bearer"). 

p.  12.  The  sentence  stating  that  **the  subkingdom  is  of 
quite  recent  date  geologically"  should  be  changed  to  read,  **is 
geologically  of  very  ancient  date,"  as  the  Mollusca  are  known 
as  far  back  as  the  Cambrian. 

p.  1 6.  Planorbis  bicarinatus  has  been  found  in  the  North 
Branch  of  the  Chicago  River  by  Mr.  Jensen,  thus  bringing  it 
in  the  northern  region. 

p.  1 8.  Lampsilis  parvus  has  been  found  in  the  North  Branch 
of  the  Chicago  River  and  in  the  Little  Calumet  River,  and 
hence  belongs  to  the  three  regions  of  the  area.  Calyculina 
transversa  has  also  been  found  at  Edgebrook  and  at  Blue  Island, 
and  belongs  with  the  universally  distributed  species.  Alasmo- 
donta  nigosa  has  been  found  in  the  North  Branch  of  the  Chicago 
River,  and  should  be  placed  among  the  species  common  to  all 
regions.  The  following  species  are  to  be  added  to  the  univer- 
sally distributed  species: 

Alasmodonta  deltoidea.  North  Branch  Chicago  River  and 
Edgewater. 

Polygyra  tnonodon.     Wolf  Lake. 

Polygyra  leaii.     Evanston,  Bowmanville,  Edgebrook,  etc. 

Bifidaria  armifera.     Edgebrook. 

Circinaria  coficava.     Wolf  Lake,  Hammond,  Roby,  etc. 

(391) 
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Planorliis  dtfitctui,     Bowm&nville. 

Planorbis  bkarimitm.  Edgebrook,  Avondale,  Lincoln  Parle 
etc. 

Somstogynis  subglobosus.    Lincoln  Park. 

Valvala  sincera.     Maywood,  Riverside  and  Salt  Creek. 

p.  33.  Economy  oi'  riiit  Mollusca.  Lencochila  fallax  Sav 
hast  been  found  injurious  to  the  strawberry,  eating  the  stems 
and  crowns,  rasping  o£(  the  outer  coating  (epidermis)  and  suck- 
ing the  juices,  thus  causing  the  fruit  to  decay.  Several  thou- 
sand specimcrns  were  picked  from  a  patch  of  strawbeVries,  and 
forty  specimens  were  found  upon  one  plant.* 

p.  3ij.  Uniler  Stati.stics.  No.  4,  Comparison  with  Penn- 
s^lvnnia.  Mr.  Clapp  writes  the  author  that  the  number  of  spe- 
cies quoted  from  Allegheny  County,  Pa.,  i.s  much  too  smalt.  Mr. 
Clapp  has  very  kindly  forwarded  a  complete  list  of  the  Mol- 
hisks  of  Allegheny  County,  and  the  figures  on  page  34  must  be 
changed  to  read  as  follows:  families,  23;  genera,  46;  species. 
131;  varieties,  4. 

p.  54.  Anodonta  foatiana  is  now  considered  a  variety  of 
Anodoitta  grandis. 

p.  5^.  Alasmodenla  rugosa  Barnes  should  now  be  called 
SyfHpkyntita  costata  RaRnesque  (Ann.  Gen.  Sci.  Brux.,  Vol.  V, 
p.  318.  pi.  Ixxsii,  figi.,  15,  16,  1820);  vide  Simpson. 

p.  58.     .-(/<MW(i,/(w/<7y^/-(-.ijrfshouldbecalled  Symphytwta cum- 

j>.  60.  AhismotioiiUi  lO'iipliimilij  should  be  called  Symphynota 
t-omphimit,!.  Ahismodouiii  should  be  changed  \o  Alasmido}ita.  as 
spcllcti  by  Say  in  Joiirn.  Phil.  Acad.,  Vol.  I,  p.  4S9-  IS'^^- 

p.  ()2.  ALtnitodoiita  nuiy^tiiata  Say  should  be  changed  to 
Ahnmidontii  truii<:>t<j.  B,  H,  U'right,  (See  The  Nautilus.  Vol. 
Xl.  p.  124,  iSqS  i   Thf  true  )Ui3rgin<}ta  is  confined  to  the  Atlan- 

p,  0^.  .  \l.u!ii.\i.'!:t.!  d,-/!,'id,:i  should  be  called  A/.tsmidci/^i 
,,.v  ,-....■.  Uu-  lelcu-iu-c  heirii;  Tinns  Amer.  Phil.  Soc.  Voi.  HI. 
p.  ;ci:.  pi.  iii,  n:;.  1,  1S30. 

p.  -I.  ('::.  ;"■,■,. /'^.-'■.;..-/;.',,.-  Llm  should  licch.ingcd  to  Hemt- 
..  o  ■,■,-■  .-■■'.■-■.■o-,..' >.i^  The  ;:cnii<  H,-'>n'hf!oi.7  ( .Affas.MZ.  l^;2l 
Simpson,  uiileis  worn  Liiio  m  the  scul]ttiirc  of  the  umbones 
.lii.i  1:1  ihf  u-cili.      riie  l:i11s  arc  viniled  to  the  ni.intie  posterior 
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Phil.  Acad.,  Vol.  V,  p.  131,  1825,  and  must  displace  that  of  Lea 

published  in  1834. 

p.  71. 

iia.    Unlo  gibbosus  delicatus  Simpson,  pi.  xv,  Rgs.  2,  4. 

l/nto  gibbosus  var.  delicatus  Simpson,  Proc.  U.  S.  Nat.  Mus.,  Vol- 
XXII,  p.  704, 1901. 

Differs  from  typical  gibbosus  in  being  thin,  greatly  com- 
pressed and  with  an  evenly  elliptical  outline  and  very  dark  nacre. 

p.  74.  Anodontoides  subcylindraceus  is  a  variety  oi  ferussaci- 
anus. 

P-  79'  QuadnUa  coccinea  should  be  credited  to  Conrad,  who 
described  it  in  his  monograph,  p.  29,  pi.  xiii,  fig.  I,  in  1836. 
Lea's  name  not  appearing  until  June  15, 1838.  (Vide  Simpson, 
in  letter.) 

p.  80.  Quadrula  plicaia  Lesueur  should  be  credited  to  Say, 
who  really  described  the  species.  {Unio  plicata  Say,  Nich. 
Encyc,  Vol.  II,  pi.  iii,  fig.  i,  1816.) 

p.  85.  Quadrula  verrucosa  Barnes  should  be  called  Quad- 
rula tuberculaia  Rafinesque,  the  reference  being  Obliquaria  {Ro- 
tundaria)  tuberculaia  Raf.,  Ann.  Gen.  Sci.  Brux.,  Vol.  V,  p.  103, 
1820. 

p.  100.    The  following  species  is  distinct  from  afiodonioides, 

which  is  figured  on  plate  x,  figs.  I,  2. 

150.    Lampsilis  fallaciosus  (Smith)  Simpson,  pi.  x,  fig.  3. 

Lampsilis  fallaciosus  Smith,  Bull.  U.  S.  Fish  Com.,  1899,  p.  291,  pi. 

Ixxix. 

Figured  and  name  given,  but  not  described  nor  authority  given. 
Lampsiiis  fallaciosus  (Smith)  Simpson,  Proc.  Phil.  Acad.,  p.  74,  pl.  ii, 

fig.  5,  1900. 

"Shell  elongate  elliptical,  subsolid,  inflated,  rounded  in 
front,  and  ending  in  a  rather  sharp  point  behind,  at  two-thirds 
the  height  of  the  shell,  with  a  moderate,  rounded  posterior 
ridge;  beaks  not  prominent,  their  sculpture  consisting  of  a  few 
delicate  parallel  ridges,  somewhat  doubly  looped,  the  hinder 
loops  generally  open  behind;  epidermis  very  smooth  and  shin- 
ing, ashy  straw  color,  often  brownish  on  the  back  of  the  shell, 
generally  feebly  rayed  with  green;  female  shell  decidedly 
swollen  in  the  postbasal  region,  so  that  the  base  line  is  often 
incurved  in  front  of  the  swelling;  teeth  rather  delicate,  there 
being  one  compressed  pseudo-cardinal  and  one  lateral  in  the 
right  valve,  and  two  pseudo-cardinals  and  two  laterals  in  the 
left;  beak  cavities  not  deep;  nacre  brilliant,  silvery." 
"Length,  90;  height,  40;  diameter,  32  mill." 


"Upper  Mississippi  drainage;  south  to  the  Cumberland 
and  Arkansas  rivers:  Red  River  of  Ihe  North," 

"This  species  has  generally  been  confounded  with  its  near 
ally,  Latnpsilii  anodontadfi  Lea  It  is  a  smaller,  more  inflated, 
and  in  every  way  a  more  delicate  form  than  the  latter,  is  not  so 
high,  the  epidermis  is  brighter  and  more  glossy,  and  generally 
rayed.  The  postbasal  inflation  of  the  (cmale  is  usually  more 
pronounced,  and  the  posterior  point  >&  higher  than  in  anffdon- 
iffidts.  The  latter  is  usually  mote  yellow  or  tawny  than  falia- 
cicsus.  and  is,  on  the  whole,  a  heavier  shell." 

"In  L.  fatliuioiUi  there  is  a  horny,  brown,  raised  streak  on 
the  inside  of  the  mantle  behind,  that  I  do  not  find  in  anodoH- 
loidfi,  and  the  palpi  of  the  former  are  shorter."  (Simpson.) 
It  is  confined  to  the  western  region,  and  has  been  collected 
only  in  Hickory  Creek,  near  Jolict 

p.  106.  LampiUii  spatulatui  Lea  should  be  called  LampxiUs 
iilipnformii  Conrad  {Uriic  ellipsiformii  Conrad.  Monograph, 
Vol.  vni.p.6o,  pi.  XXXIV.  fig.  I,  I8j6). 

p.  log.  Lampiilii  parvus  Barnes.  This  species  has  been 
found  in  the  Little  Calumet  River  and  is  abundant  in  a  creek 
near  Blue  Island.  Mr.  Jensen  lias  given  the  following  measure- 
ments of  a  specimen  in  his  collection:  length,  41.00:  height,  34; 
breadth,  ig.to  mill. 

p.  113.     Species  No.  37  should  be  changed  as  follows; 
37.    Sphsrium  vermontanum  Piime,  pi.  xxvii,  fig.  4. 

Spharium  -.;-rmD,ilanum  1'hime,  I'roc.  Phil.  Acad.,  p.  12?,  1861. 

Shell:     The  description  on  pages  113  and  ri4  holds  good. 

The  following  additional  measurements  have  been  made: 

Length,  12.00;  height,  lO.rXI:  breadth,  7.00  mill.     (Lyon  coll.) 

n.50;        "         9.(X»;         "  ^..^iO     "  "      " 

1L50;        "         9.00;         "  7.50    "  ■'       ■' 

laoO;        "      10..^0:        -         8.00 

Animal:     Not  observed. 

Diitribiilion :  Lakes  Clianiplain  and  Mcmphremagog,  Ver- 
mont (Pi  imi:);  Shori:hitm,\'t.,and  Holland,  Mich.  (E.  \V.  Roper, 
in  Icltcri:  Michigan  (Bryant  Walker,  after  DeCamp);  Lake 
Michigan,  at  Miller's.  Ind,.  and  Chicago,  III.  (Dr.  H.N.  Lvon): 
Hickory  Creek  (j.  H.  ["crrissi. 

Gculoi^icil  diitributioii :     Pleistocene. 

H.ihitat:      l-ound  generally  in  the  larger  lakes. 

Rcmdrks:  This  spt-ciL-s  was  at  first  identified  as  ioliduhtm 
I'rinn.-,  but   specimens  submitted   to   Mr.  E.  \V,  Roper,  a  short 
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time  before  his  death,  were  pronounced  by  him  to  be  vermon- 
tanum.  It  is  one  of  the  commonest  Sphaeria  found  in  the  area, 
ranking  next  to  fabale  in  this  respect.  It  is  easily  distinguished 
from  the  related  species  by  its  triagonal  form  and  less  dis- 
tinctly marked  umbones. 

p.  1 13  et  al.  All  references  \.o soliduliitn  should  be  changed 
to  vermontanufn. 

p.  114. 
38.    Sphasrium  stamineum  Conrad. 

This  species  is  very  common  in  Lilycash  Creek,  near  Joliet, 
111.,  where  it  has  been  collected  by  Mr.  J.  H.  Handwerk.  The 
specimens  from  this  locality  are  very  variable,  some  being  typ- 
ical in  form,  yellowish  in  color  and  with  the  ends  of  the  shell 
broadly  rounded,  while  others  are  very  dark  horn  color,  the 
ends  more  rounded,  and  the  ventral  part  more  regularly  in- 
flated; the  umbones  are  more  coarsely  sulcated.  Some  speci- 
mens from  this  locality  have  a  wholly  inversed  hinge.  S.  stria- 
tinum  and  5.  simile  have  also  been  found  in  large  nuhibers  in 
Lilycash  Creek. 

p.  117.     After  5.  simile  add  the  following: 

151.     Sphaerium  lilycashense  Baker.    Text  figure  137. 

SphcBrium  lilycashense  Baker,  The  Nautilus,  Vol.  XII,  No.  6,  p.  65, 
Oct.,  1898. 

Shell:  Of  good  size,  inflated,  rather  solid,  although  not 
so  solid  as  either  staminiumy  striatinum  or  simile,  subequilateral, 
indistinctly  quadrangular;  umbctfies  slightly  elevated,  well 
rounded,  a  little  anterior  of  the  center  of  the  shell,  marked 
by  numerous  rather  heavy  ridges,  the  beaks  closely  approxi- 
mate; dorsal  and  ventral  margins  slightly  curved;  anterior  end 
rounded,  posterior  end  very  broadly  rounded;  umbonal  slopes 
very  much  rounded;  surface  shining,  growth  lines  numerous, 
coarse,  closely  set;  color  varying  from  light  yellowish  horn  to 
rather  dark  horn,  with  an  occasional  zone  of  yellowish;  liga- 
ment weak,  light  brownish  in  color;  cardinal  teeth  small,  simi- 
lar in  shape  and  position  to  those  of  striatinum;  lateral  teeth 
quite  solid,  double  in  the  right  and  single  in  the  left  valve, 
short,  lamellar,  nearly  straight,  the  single  left  valve  teeth  much 
more  elevated  than  the  double  right  valve  teeth;  muscle  scars 
and  pallial  line  faintly  visible;  nacre  bluish,  the  portion  near 
the  umbones  transparent;  cavity  of  the  beaks  rather  deep. 

Length,  14.00;  height,  11.00;  breadth,  8.50  mill. 
13.00;      ••        10.00;  "        8.00    " 

12.50;      "         9.75;  "        7.50    " 
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jinimal:     Not  examined. 

Distribution:     Lilycash  Creek,  near  Joliet.     ( Collected  c 
J.  H.  Handwcrk.  \ 

Geological  distribuiion ;     Unknown. 

Habitat:     In  a  small  cteek,  in  soft  mud. 

Remarks:  This  variety  was  referred  to  Dr.  V.  Sterki  by 
Mr.  Kandwcrk,  and  considered  by  him  to  be  an  unusual  form  of 
striatinum.  but  he  did  not  consider  it  distinct  from  the  typical 
form.  After  examining  a  large  number  of  specimens,  the  writer 
has  concluded  that  it  is  a  form  distinct  enough  for  a  specific 
name.     Its  beautiful  polished  surface  and  inflated  shell  will  at 


once  distinguish  it  from  striatinum.     It  is  shaped  differently 
from  stamineuin  and  the  beak  sculpture  is  very  much  finer. 

Another  form  is  found  associated  with  the  variety  which 
is  in  a  sense  intermediate  between  the  typical  form  and  the 
variety,  having  a  more  oval  shell  than  the  type,  but  not  being 
so  much  inflated;  it  is  very  dark  chestnut  or  dark  brown  in  color. 
Several  specimens  of  this  form  had  the  hinge  wholly  or  partly 
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The  specimens  from  these  localities  are  exceedingly  variable 
as  to  size,  shape,  color,  shape  of  beaks,  etc.  (vide  Sterki). 
p.  127. 

48.    Pisidlum  virginicum  Gmelin  (not  Bourguignat). 

Large  specimens  of  this  species   have  been  collected  in 
Lilycash  Creek. 

Length,  7.50;  height,  6.00;  breadth,  4.50  mill. 
7.00;       "       5.50;        "        4.50    *' 
8.50;       "       7.00;        *'        5.50    " 


p.  128. 

49.  Pisldium  compressum  Prime. 

This  species  has  been  found  abundantly  in  Lilycash  Creek 
and  a  few  specimens  in  Lake  Michigan.  Dr.  Sterki  says  that 
it  varies  very  much  in  size,  shape,  prominence  of  beak,  and  in 
their  ridges,  striation,  etc. 

p.  129. 

50.  Pisidlum  politum  Sterki,  pi.  xxxi,  fig.  13. 

Dr.  Sterki  has  very  kindly  forwarded  figures  of  this  spe- 
cies. He  also  remarks  that  the  specimens  from  Joliet  are  the 
most  beautiful  ones  he  has  thus  far  seen. 

The  following  species  have  been  described  or  collected 
since  the  publication  of  Part  I: 

15a.    Pisldium  variablle  Prime,  pi.  xxxi.  fig.  19. 

Cyclas  nitida  Mighels,  Linsley,  Amer.  Journ.  Sci.,  Vol.  XLVIII,  p. 

276,  1845. 
Pisidium  variabile  Prime,  Proc.  Bost.  Soc.  N.H.,  Vol.  IV,  p.  163,  1851. 
Pisidium grande  Whittemore,  in  litt.,  1855.  (vide  Prime). 

Shell:  Small,  solid,  inflated,  inequilateral,  oblique;  um- 
bones  very  much  elevated;  full,  very  prominent,  placed  poste- 
riorly, smooth  and  polished  to  the  naked  eye  but  marked  by 
fine  lines  when  viewed  with  a  lens;  all  margins  rounded,  the 
anterior  being  somewhat  pointed  or  triangular  and  quite  long, 
while  the  posterior  is  short  and  very  broadly  rounded ;  umbonal 
slopes  rounded,  the  anterior  subexcavated;  surface  shining, 
marked  by  rather  heavy,  regular  growth  lines;  color  varying 
from  light  yellow  or  straw  to  greenish  or  brownish,  with  a  zone 
of  light  or  dark  color  near  the  ventral  margin;  in  some  speci- 
mens two  zones  are  present,  while  in  others  the  zone  is  hardly 
visible;  ligament  small  and  weak;  cardinal  teeth  small,  a  sin- 
gle long,  arched  tooth  in  the  right  valve,  and  two  more  or  less 
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pyramidal  teeth  in  the  left  valve;  the  right  valve  tooth  is  con- 
stricted in  the  center  of  the  arch  and  gradually  enlarges  to- 
ward the  distal  end  of  the  arch,  the  right  arm  of  arch  being 
the  longer  and  reaching  nearly  to  the  base  of  the  hinge  plate; 
the  upper  left  valve  tooth  is  somewhat  gourd-shaped,  begin- 
ning small  at  the  upper  margin  of  the  hinge  plate  and  gradu- 
ally enlarging  to  about  the  center  of  the  plate;  the  lower  left 
valve  tooth  is  large,  solid  and  pyramidal;  lateral  teeth  elevated 
above  the  valve  edge,  triangular;  the  entire  hinge  plate  about 
the  lateral  teeth  is  enlarged,  thick  and  heavy;  cavity  of  the 
beaks  deep  and  full;  nacre  bluish-white,  shining. 

Length,  4.50;  height,  AM;  breadth,  3.10  mill. 
'■      4.00;       "      4.00;       "         3,00    " 

Atiimal:     Not  observed. 

Distribu/ian:     New  England  west  to  Washington,  Michi- 
gan south  to  Virginia  and  Kansas.* 

Geological  distribution :         Pleistocene;  Loess. 

Habitat;     In  soft  mud  in  creeks,  rivers  and  lakes. 

Remarks:  Variabile  does  not  appear  to  be  common  in 
this  region,  although  it  has  been  found  rather  widely  distrib- 
uted, specimens  having  been  collected  in  Lake  Michigan,  Lily- 
cash  Creek,  Du  Page  River  and  Rock  Run.  It  is  therefore 
found  in  the  southern  and  western  regions.  It  is  quite  a  dis- 
tinct shell,  distinguished  from  compressvin  by  its  less  trigonal 
form,  and  being  more  oblique  than  inrgiyncum.  Some  speci- 
mens are  higher  than  others  and  in  this  form  approach  com- 
pressum. 
3-     Pisi   dlumcruclatum  .Sterki.  pi.  xxxi,  ligs.  20,  21. 

Phidium  cruciatum  Stekki,  The  Nautilus,  Vol.  VIII,  p.  97,  pi.  ii.  figs. 
1-6,  13,  13a,  18%. 

Shell:     "Minute,    inequipartite,  oblique,    siibtriangular  in 

outline,  high,  ventricose,  regularly  and  comparatively  coarsely 

striated,    straw-colored;    anterior  part    moderately  long  with 

an  oblique,  nearly  straight  edge  above  and  the  end  rounded; 

posterior  part   short,   the  end   sonicwh^ii   obliquely  truncate, 

iperior  margin  rather  strongly  curved,  scutum  scarcely,  scu- 

llum  little  marked. the  latter  forming  arathcr  distinct  angle; 

fcrior  part  moderately  curved;  bLNiks  prominent,  each  with 

lo  ridges  diverging  at  nearly  right  angles,  together  toiuiing 

uross  on  the  u]iper  ;ispeet  of  tile  shell,  each   of  the   ridges 
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ending  in  a  nodule  of  which  the  pos'terior  is  larger  and  more 
prominent;  nave  rather  thick,  whitish;  hinge  very  stout,  list 
strong;  cardinal  teeth  rather  large,  and  strongly  projecting  in- 
ward from  the  hinge  list;  in  the  right  valve  one,  strongly 
curved,  posterior  part  thick,  anterior  thin,  lamellar,  the  ends 
united  by  a  lamella  so  as  to  form  a  deep  groove  into  which  the 
posterior  tooth  of  the  left  valve  articulates;  in  the  left  valve 
two,  the  posterior  (inferior)  stout,  massive,  the  other,  superior 
and  a  little  anterior,  rather  short,  fine,  lamellar,  oblique,  little 
curved;  lateral  teeth  large,  high  and  pointed  in  the  left, 
strongly  projecting  inward  in  the  right  valve,  the  latter  with 
no  (or  only  traces  of)  outer  teeth,  and  a  deep  groove;  between 
the  cardinal  and  the  lateral  teeth  the  hinge-list  is  rather  deeply 
excavated,  so  that  all  teeth  are  markedly  isolated;  muscle  in- 
sertions visible;  ligament  short,  strong/'     (Sterki.) 

Length,  1.90;  height,  1.90;  breadth,  1.40  mill. 
"       2.10;        "      2.10;  "       1.60      " 

"       1.70;        "      1.70;  *'        1.30      " 


Animal:     "Soft  parts  slightly  yellowish.'*     (Sterki.) 

Distribution:  Tuscarawas  River,  New  Philadelphia,  Ohio 
(Sterki);  Joliet,  111.  (Ferriss);  Lilycash  Creek  (Handwerk). 

Geological  distributioji :  Pleistocene;  Lower  Loess  of  Illi- 
nois.    (Sterki.) 

Habitat:  "Living  in  mud  among  aquatic  plants  and  dead 
leaves,  and  as  a  rule  covered  with  a  black  or  brown  coat,  some- 
times so  thick  that  they  appear  to  be  globules  of  dirt."  (Sterki.) 

Remarks:  "The  singular  shape  of  the  umbones  is  so  char- 
acteristic that  this  species  will  be  recognized  at  once,  and  can- 
not be  mistaken  for  any  other.  And  also  in  the  formation  of 
the  hinge  it  is  quite  unlike  any  other  Pisidium,  so  that  it  holds 
a  peculiar  position  in  the  genus.  In  the  hinge  structure  it  is 
very  illustrative  and  instructive  for  the  understanding  of  the 
different  forms  of  teeth."  .... 

"Our  species  is  rather  variable,  even  so  that  all  specimens 
from  one  place  in  the  river  are  different  in  size  and  shape 
from  those  of  another  place  scarcely  half  a  mile  distant.  It 
measures  from  i.6o  to  2.10  mill.,  1.90  being  about  the  aver- 
age; the  margins  may  be  rather  obtuse  or  somewhat  acute, 
the  beaks  more  or  less  prominent,  and  the  anterior  nodule 
more  or  less  marked.  As  a  rule  there  are  no  outer  lateral  teetli 
in  the  right  valve,  yet  traces  of  them  may  be  seen  in  some  spec- 


THE   CHICAGO  ACADEUT  OF  SCIBHCES. 

imeiis.  Also  in  the  foriiiation  of  the  cardinal  teeth  there  is 
some  variation,  as  the  one  in  the  right  vaive  may  be  indented 
in   its  middle  at  the  angle,  and  so  there  are  apparently  two 

teeth."     (Sterki.) 

IB4-    Pisldluoi  splendidulum  Sterki,  p[.  xx\i,  dg.  23. 

Pnidium  splcndiduiMm  Sthhki,  The  Namilus.  Vol.  XI,  p.  113.  1898. 

Skdl:  "Mussel  small,  well  inflated,  rather  ovoid  in  out- 
line, scutum  and  scutellum  rather  well  marked,  the  former 
often  prominent;  beaks  slightly  posterior,  somewhat  promi- 
nent, moderately  large,  rounded;  color  pale  to  deep  horn,  sur- 
face polished,  with  very  fine,  somewhat  irregular  stris;  shell 
thin,  transparent;  hinge  rather  fine  but  well  formed,  plate  nar- 
row; cardinal  teeth  longitudinal,  lamellar,  the  right  one  rather 
long,  slightly  curved,  most  so  at  both  ends,  more  or  less  thick- 
ened at  the  posterior  end,  and  often  with  a  groove;  the  two  in 
the  (left)  valve  nearly  equal,  parallel,  little  curved,  the  superior 
is  anterior  for  about  one-third  of  its  length;  lateral  teeth  com- 
paratively strong,  all  projecting  into  the  interior  of  the  mus- 
sel, pointed;  ligament  rather  long."     (Sterki.) 

Length,  2.80;  height,  2,40;  breadth.  1.70  mill.    (Stcrki.l 

Animal:     Unknown. 

Diitribution:  Caribou,  Saco  and  Old  Orchard,  Maine; 
Grand  Rapids,  Mich  ;  Washington,  D.  C;  Virginia,  near  Wash- 
ington (Sterki);  Lilycash  Creek,  near  Desplaines  River,  Illi- 
nois (Handwerk). 

Habiliit:     In  creeks,  brooks  and  rivers,  buried  in  soft  mud. 

Remarks:  "Our  species  cannot  be  mistaken  for  any  other 
Pisidium,  In  shape  it  has  some  resemblance  with /".  rf^i^('///w( 
a.nA.  politum ;  but  its  small  size,  the  color  and  transparency  of 
the  shell,  and  the  shape  of  the  cardinal  teeth,  will  readily  distin- 
guish it.  In  size,  color  and  transparency  of  the  shell,  and  the 
polished  surface,  it  resembles  P.  vcniricosuvi  and  vesiculate ;  but 
both  tbe  latter  are  much  more  intlated,  their  beaks  are  quite 
posterior  and  larger.  It  is.  however,  rather  variable  in  size  and 
coloration,  and  in  the  striation  of  the  surface."     (Sterki.) 

This  new  s[>ecios  is  very  common  wherever  it  has  been 
found  in  the  Eastern  states,  and  it  ma\-  be  looked  for  in  con- 
siderable quantities  in  our  Western  states. 


<55-     Pisidium  fallax  SierkI,  \< 


:■  H'- 
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Pisidium  fallax  var.  boreale  Sterki,  The  Nautilus,  Vol.  XIII,  p.  12, 
1899. 

Shell:  "Mussel  rather  small;  it  is  of  the  same  type  with 
P,  compressurn  Prime,  but  smaller,  more  rounded  in  outline,  the 
upper  margin  is  less  strongly  curved,  not  angular,  the  ridges 
on  the  beaks  are  comparatively  larger  and  situated  less  high 
up;  the  striation  is  finer,  crowded,  somewhat  irregular  and 
sharp;  the  color  commonly  greenish  or  yellowish-horn  in  the 
younger,  more  yellow  in  older  specimens;  the  hinge  is  strong, 
more  regularly  curved  than  in  compressum,  the  hinge  plate 
broad,  the  cardinal  tooth  of  the  right  valve  more  oblique,  the 
lateral  teeth  strongly  projecting  inward;  nacre  more  glassy- 
whitish;  ligaments  strong."     (Sterki.) 

Length,  3.20;  height,  2.90;  breadth,  2.10  mill. 

Animal:     Unknown. 

Distribution:  Tuscarawas  River  and  Sugar  Creek,  Ohio 
(Sterki);  Joliet,  111.  (Ferriss);  Lilycash  Creek,  111.  (Hand- 
werk);  Wisconsin,  Michigan,  Maine  (Sterki). 

Habitat:  Found  in  company  with  P.  compressum  and  cm- 
datum. 

Remarks:  This  is  a  distinct  little  species.  Dr.  Sterki  says 
it  has  been  found  in  the  stomach  of  the  fish  known  as  "Buffalo 
Sucker,"  with  P,  cruciatum  and  other  shells.  *'01d  specimens 
of  P.  fallax  are  almost  always  badly  eroded,  and  covered  with 
a  thick,  blackish  coat,  while  Pis,  compressum  from  the  same 
places  were  intact  and  clear."     (Sterki.) 

This  species  is  common  about  Joliet,  but  has  not  been 
found  in  any  other  part  of  the  area.  Specimens  of  compressum 
should  be  carefully  compared  with  the  above  description  to 
separate  the  two  species. 

156.    Pisidium  walkeri  Sterki,  pi.  xxxi,  fig.  15. 

Pisidium  walkeri  Sterki,  The  Nautilus,  Vol.  IX,  p.  75, 1895. 
Pisidium  walkeri  var.  mainese  Sterki,  1.  c.  Vol.  XII,  p.  79, 1898. 

Shell:  "Mussel  of  medium  size,  elongated,  rather  inflated, 
resembling  P.  abditum.hui  is  smaller  than  good-sized  exam- 
ples of  that  species;  it  is  also  more  elongated,  and  the  smaller 
and  moderately  prominent  beaks  are  more  posterior;  thus  the 
anterior  part  is  comparatively  long,  with  the  end  rounded,  the 
posterior  quite  short,  truncated  at  the  end;  scutum  and  scutel- 
lum  well  marked.  The  shell  is  very  thin,  translucent,  the  sur- 
face very  finely,  and  sharply  striated,  often  somewhat  scaly, 
dullish,  or  with  a  silky  gloss;  color  grayish,  along  the  margin 


c  or  less  vellowish-horn.  Hinge  moderately  stroDg,  of  the 
same  type  as  in  Pis.  ahditam;  cardinal  tooth  of  the  right  valve 
modcralely  curved,  its  posterior  part  thickened  and  with  a 
deep  furrow:  below  this  tooth,  there  is  a  deep  groove  formed 
by  the  inferior  edge  of  the  hinge  list  raised-  and  the  same 
formaUon  is  in  the  left  valve  below  the  deep  groove  be- 
tween the  two  cardinal  teeth;  ligament  comparativdy  stroag." 
(Sterki.) 

Length.  XJfi:  facigbl.  ^70;  breadcb.  2^  nulL 

"In  outiioc  our  species  has  some  resemblance  with  P.  vir- 
gimeum.  by  its  elongate  shape,  the  beaks  sitnatcd  posteriorly, 
the  long  and  below  somewhat  sacciform  anterior  pari.  But  it 
IS  much  smaller,  its  shell  quite  thin,  the  hinge  finer,  the  stria- 
tion  finer,  and  the  beaks  are  much  smaller."     (Sterki.) 

Animal:     Not  known. 

Distriiiuion:  Northcaslern  Maine  (Nylander);  Kent 
County.  Uttca.  Grand  Rapids.  Mich.;  Columbia.  Pa.:  Mohawk, 
N.  y.;  Clearwater  and  Mississippi  rivers.  Minn.  (Sterki);  Du- 
Page  River,  HI.  (  Ferriss);  Lilycash  Creek.  111.  (Handwerk); 
Francis  Creek.  Jolict  (Fcrriss). 

Geological  distribution :     Pleistocene;  Loess. 

Haiitai:  Found  on  a  muddy  bottom  in  company  with 
P.  cffmpressvn  and  P.  abdihim 

Remarks:  This  is  a  rare  species  and  has  been  found  only 
in  the  western  region.  It  may  be  looked  for  from  both  south- 
ern and  western  rcgiuns. 


157.     Pisldlum  scutellatum  Sierki. 


PisL 


-uMloCi 


iStkf 


:,  The 


i,  fig.  U. 

:ilu5,  \ol,  X.   No.e.p.  66.  Oct., 


Slull:  -Mussel  of  medium  size,  rather  high,  oblique, 
markeilly  [irotracted  downward  in  its  anterior  part,  well 
rounded,  rather  strongly  inflated;  beaks  much  posterior,  rather 
large,  proniinent.  rounded;  superior  margin  short,  little  curved, 
or  ahnost  str;ii;,4ht,  scutum  and  scutcUum  well  marked,  form- 
ing [jro'LCting  ;in;;les;  the  other  margins  well  curved,  or  the 
posterior  vury  >li|.:htly  triincated.  anterior  end  well  rounded, 
or  with  it  .-lirjiit  mdication  of  an  anple.  surface  polished,  with 
irregiilnr  slri;i-  and  s-, me  coarse  lines  of  i,'rowth;  shell  thin, 
trun^ijarcnt.  'jf  n  yellowish  horn  to  amber  color,  often  gray- 
ish or   br.Fwni.ii-hi.in    in   older  specimens,  and  whitish  on  the 

hin-c  rmc.  slioii.  CLullrKil  teeth   lamellar,  the  one  in  the  right 
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valve  moderately  curved,  its  posterior  end  thicker;  the  infe- 
rior in  the  left  valve  curved,  the  superior  little  so  or  almost 
straight;  lateral  teeth  very  shprt,  very  abrupt,  pointed,  thin,  lit- 
tle projecting  into  the  cavity  of  the  mussel;  ligament  small. 
(Sterki.) 

Lgth.,  4.00;  height,  3.60;  breadth,  2.80  mill. 

"     3.30;      "        2.80;        "        2.40     "   or  less  (deep  water  form).    Sterki. 

Animal:     Not  examined. 

Distribution:  "Pine  Lake,  5-1 1  meters;  Lake  Michigan, 
o£f  New  York  Point,  24  meters;  also  taken  from  the  stomachs 
of  whitefish  of  Lake  Michigan;  various  parts  of  Michigan  and 
Minnesota"  (Sterki);  Lake  Michigan  near  Chicago  (Baker); 
Huntley,  III.  (Ferriss).  "Sterki  says  of  these  specimens  that 
they  are  smaller  and  much  less  full  than  the  typical  examples 
from  Lake  Michigan"  (in  letter). 

Geological  distribution:     Pleistocene. 

Habitat:  Collected  at  considerable  depths  in  the  larger 
lakes,  and  in  numerous  small  lakes  and  rivers. 

Remarks:     "This  is  one  of  our  most  characteristic  Pisidia, 

distinguished,  besides  its  surface  features,  color,  and  the  con- 
figuration of  the  hinge,  by  its  oblique  shape  and  the  much 
larger  anterior  part.  This  character  it  has  in  common  with 
Pis.  virgi?ticum  Gmel.  and  walkeri;  the  former  of  these  is  out  of 
the  question;  the  latter  species  is  much  more  angular  and  the 
surface  dull,  from  microscopic  lamellae,  but  even." 

''Pis,  scutellatum  is  somewhat  variable;  the  largest  speci- 
mens seen,  from  Orchard  Lake,  Mich.,  are  4.5  mill.  long.  Those 
from  deep  water  are  the  smallest  and  most  inflated,  and  their 
beaks  are  commonly  more  prominent;  some  of  them  have 
crowded  striae  of  growth."     (Sterki.) 

The  specimens  from  Chicago  were  found  in  drift  along 
the  lake  shore  at  Miller's,  Ind.,  and  were  probably  washed  up 
from  deep  water. 

158.    Pisidium  punctatum  Sterki,  pi.  xxxi,  figs.  17, 18,  22. 

Pisidium  punctatum  Sterki,  The  Nautilus,  Vol.  VIII,  No.  9,  p.  99,  Jan. 
1895. 

Shell:  "Minute,  inequipartite,  high,  oblique,  strongly  ven- 
tricose,  almost  globular,  regularly  and  sharply  striated,  micro- 
scopically rugulose,  whitish;  anterior  part  moderately  long, 
the  edge  above  oblique,  almost  straight,  end  slightly  angled, 
rather  inferior;  anterior  part  short,  truncate,  slightly  angular 


above,  rounded  below;  superior  and  inferior  margins  modef- 
atcfy  curved,  the  former  rather  short,  the  latter  long;  scutum  j 
little,  scuteltum  moderately  marked,  both  forming  slight  an-  1 
gles;  vertical  section  hearl-shaped,  horizontal,  short,  lanceo- 
late-rhombic; margins  very  slightly  acute;  beaks  moderately 
full  and  prominent,  with  a  longitudinal,  slightly  oblique  ridge 
(sometimes  obsolete)  below  the  culmination;  nave  moderately 
thick,  whitish,  with  crowded,  small  pits,  from  which  it  appears 
as  if  dotted;  hinge  moderately  strong;  cardinal  teeth  fine,  io 
the  left  valve  two,  lamellar,  longitudinal,  about  equally  lang, 
a  little  curved,  almost  parallel,  the  upper  little  anterior;  in  the 
right  valve  one,  longitudinal,  little  curved,  lamellar,  the  poste- 
rior end  slightly  thickened:  lateral  teeth  rather  small  and  thin,  ^ 
in  the  left  valve  one,  pointed,  in  the  right  valve  two.  the  outer 
quite  small;  hinge-list  fine,  rather  regularly  formed:  ligament 
rather  long  and  fine."     (Sterki.) 

Length,  1.80;  height.  1.60;  breadlh,  1.80  mill.     (Sterki.) 

Animal;    "Soft  parts  colorless,  rest  whitish."     (Sterki.) 

Distribution:     "Ohio;  Tuscarawas  River.  Bear  Run,  tribu* 
tary  to  the  Mahonig  River.   Portage  County,  a  spring  broolc       . 
at  Rootstown  Station,    Portage  County,  emptying  into  Cuya-        I 
hoga  River  (Lake  Erie  and  St.  L.awreoce  drainage)   (Sterki);       ' 
Lilycash  Creek,  near  Joiiet.III,     (Mississippi  drainage)  (Hand- 
werk). 

Geologital distribution :     Pleistocene:  Loess. 

Habitat:     In  creeks,  pools  and  rivers. 

Remarks:  '"This  species  resembles  somewhat  Pis.  com- 
pressiim  Prime,  in  having  a  ridge  or  appendage,  but  not  in  the 
same  place,  as  it  stands  on  the  outside,  below  the  culmination 
of  the  beaks,  while  in  the  mature  /'.  compressiim  it  has  its  place 
rather  on  top.  The  shape  of  llic  shell  is  different  and  the  size 
is  very  much  smaller,  its  bulk  being  only  about  one-tenth  of 
that  shell.  .And  while  the  upper  part  of  the  posterior  margin 
in  /'.  comprissuni  is  rounded  or  llattened,  it  is  sharp,  somewhat 
■■pinched"  in  P.  puiicttitum .  In  this  the  shell  is  purely  whitish, 
iir  lit:ht  straw-colored,  the  latter  more  so  when  dry,  while  the 
«wis  always  more  or  less  grayish.  A  marked 
y  ;iiid  densely  pitted  interior  surface  of  the 
ing  distinctly  perceptible  through  the  shell 
^'ct  this  i.s  not  unii.]uc,  as  I  have  also  seen 
Some  specimens  show  not  a  trace   of    the 


mature  /'.ci»nf 
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shell,  the  dots 

be 
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appendages  on  the  beaks,  yet  they  are  evidently  identical." 
(Sterki.) 

This  Pisidium  is  not  common  in  this  area,  and  only  a  few 
specimens  have  been  found  in  Lilycash  Creek,  near  Joliet, 
(western  region )  by  Mr.  Handwerk.  Further  search  will  proba- 
bly bring  more  to  light,  not  only  in  that  locality,  but  in  others. 
Heretofore  it  has  been  found  only  in  the  Ohio  and  St.  Lawrence 
drainages,  but  we  must  now  add  the  drainage  of  the  Mississippi. 

159.     PUIdium  roperi  Sterki.    Unfigured. 

Pisidium  roperi  Sterki,  The  Nautilus,  Vol.  XII,  No.  7,  p.  77,  Nov., 

1898. 

Shell:  "Mussel  rather  large,  strongly  inflated  when  ma- 
ture, very  little  so  when  young;  oblong  to  ovoid  in  outline, 
margins  regularly  curved  with  no  projecting  angles  (in  the 
adult);  scutum  and  scutellum  scarcely  marked;  beaks  moder- 
ately posterior,  very  broad,  surface  somewhat  glossy,  with  ir- 
regular, not  sharp,  striae  and  some  strongly  marked  lines  of 
growth;  color  of  the  dry  shell  straw  to  yellowish-horn,  often 
with  one  to  seven  fine,  concentric  lines  of  purple;  shell  rather 
thin,  nacre  whitish,  muscle  insertions  scarcely  marked,  hinge 
comparatively  fine  and  short;  cardinal  teeth  quite  small,  the 
right  one  moderately  curved,  slightly  thickened  at  the  poste- 
rior end;  the  left  ones  very  short;  the  inferior  slightly  angular, 
truncated  or  pointed  on  top,  the  superior  sometimes  almost 
obsolete;  lateral  teeth  short,  small,  scarcely  projecting  into 
the  interior;  ligament  rather  fine."     (Sterki.) 

Length,  5.50 ;  height,  4.40;  breadth,  3.80  mill.    (Sterki.) 
4.50;      "        3.70;        "        3.00 


II  II 


Animal:  ''Soft  parts  pink,  especially  so  the  foot  and  man- 
tle edges;  the  living  mussel  appears  pale  red,  but  the  color 
soon  fades  away  after  the  death  of  the  animal;  it  is  also  very 
pale,  scarcely  noticeable  in  the  young,  becoming  more  intense 
with  the  age  of  the  animal."     (Sterki.) 

Distribution:  "Maine,  Rhode  Island,  Indiana,  Illinois  and 
Minnesota;  probably  also  Utah,  California  and  Washington." 
(Sterki.) 

Geolof^cal  distribution :     Pleistocene ;  Loess  ? 

Habitat:  "The  largest  and  most  beautiful  specimens. were 
collected  in  Higginbotham's  Spring,  near  Joliet,  111.,  by  Messrs. 
J.  H.  Ferriss  and  J.  H.  Handwerk."     (Sterki.) 

Remarks:     ''Pis.  roperi  cannot  be  mistaken  for  any  other 
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species,  except  some  forms  of  P.abditum  Hald,;  but  it  is  at 
once  dislinguisheti  from  the  latter  species  by  its  comparatively 
very  broad  beaks,  the  more  eiongated  and  more  regular  out- 
line, the  different  appearance  of  its  surface,  usually  the  lighter 
color,  the  comparatively  fine  and  shorter  hinge,  and,  in  the  liv- 
ing animal,  by  the  pink  color  of  the  soft  parts  shining  through 
the  shell.  It  is  the  only  species  in  which  that  color  has  beeo 
noticed  so  far.  yet  it  remains  to  ascertain  whether  this  be  a 
constant  character.  But,  however  that  may  be,  the  species  is 
valid.  From  several  places  specimens  were  obtained  in  com- 
pany with  P.  abditum.  and  at  once  recognized  as  distioct." 
(Sterki.) 

Thus  far  this  species  has  been  found  in  this  area  only  at 
Higginbotham's  Spring,  near  Joliet,  in  the  western  region.    Ad- 
ditional localities  will  undoubtedly  be  found  when  the  streams 
and  springs  are  more  carefully  searched. 
160.    Plsldlura  hsndwerkl  Sterki.    Unfigured. 

Pisidium  hand-wirki?,x^»v.i.  The  Nautilus.  Vol.  XIII,  p.  90. 1899. 

"Mussel  small,  rather  rounded  in  outline,  rather  high. 
moderately  inflated;  beaks  moderately  large,  somewhat  papil- 
liform;  superior  margin  strongly,  inferior  moderately  cur\'ed; 
posterior  rounded  or  slightly  truncated,  anterior  end  rounded 
or  with  a  slight  indication  of  an  angle;  surface  with  dense. 
almost  regular  and  sharp  strirt;,  and  with  a  silky  gloss,  tops  of 
beaks  smooth  and  shining,  slightly  flattened;  color  of  epiconch 
pale  to  yellowi.sh-horn;  shell  rather  strong,  nacre  colorless  or 
whitish,  hinge  stout,  strongly  curved,  plate  moderately  broad, 
lateral  teeth  stout,  rather  high,  short;  cardinal  teeth  small,  fine; 
the  right  one  angular,  with  the  posterior  part  somewhat  thicker, 
inserted  in  a  longitudinal  groove  on  the  hinge  plate;  posterior 
cardinal  tooth  of  the  left  valve  rather  long,  longitudinal,  nearly 
straight,  its  ends  sloping;  anterior  oblique. quite  small  or  almost 
obsolete;  ligament  rather  small."     (Sterki.) 

LeiiKih,  2.40;  lieiglit,  -2,20;  hieadih,  1,70  mill.     (Sterki.) 

Animal:     Not  examined, 

nislnbuimi:    Lilycash  Creek,  Joliet,  111,  (J.  H.  Handwerk). 

Gfo/oi^i:;i!  liistribrifio/i :     Pleistocene 'r 

Hiibitiit:     Li\'iiig  in  soft  mud  with  P.  cc/nprfssuni.  etc. 

Ki-niarks:  "Probably  it  has  been  overlooked  in  materials 
irum  other  places,  (iwin.;;  to  its  resemblance  to  immature  speci. 
nien.s  of  sumc    forms  of   /'.  compyesmm  Fr.     When  once  known 
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it  will  always  be  recognized.  It  also  resembles  some  forms  of 
P.  pauperculum  Sterki,  in  size  and  shape,  but  its  comparatively 
coarse  striation  will  distinguish  it  at  once.  Pis,  handwerki  is 
not  a  showy  Pisidium,  with  striking  features,  but  nevertheless 
a  good  species."    (Sterki.) 

i6i.     I>isidium  kirklandl  Sterki.    Unfigured. 

Pisidium  kirklandi  Sterki,  The  Nautilus,  Vol.  XIII,  p.  11, 1899. 

"Mussel  of  medium  size,  somewhat  oblique,  well  inflated 
when  mature,  very  little  so  in  the  young,  high,  rather  oval  in 
outline;  superior  margin  strongly,  inferior  moderately  curved; 
posterior  slightly  truncated,  passing  into  the  superior  by  an 
obtuse,  rounded  angle,  antero-superior  slightly  curved  or  al- 
most straight,  sloping  toward  the  rounded  anterior  end;  scutum 
well,  scutellum  slightly  marked;  beaks  somewhat  posterior, 
high  and  prominent  in  the  mature,  low  in  the  young  mussel, 
with  stout  ridges,  highest  at  the  posterior  and  slanting  toward 
the  anterior  ends,  slightly  sinuous  on  the  outer  sides;  surface 
with  very  coarse,  rather  regular  striation,  dull,  rugulose,  straw 
colored  in  young,  slightly  grayish  in  the  adult  with  a  light  zone 
along  the  margin;  shell  rather  thick,  nacre  almost  glossy,  ap- 
pearing bluish  in  old  specimens,  muscle  insertions  distinct; 
hinge  stout,  hinge  plate  broad;  cardinal  teeth  of  moderate  size, 
rather  high  upon  the  plate,  the  right  one  angular,  its  posterior 
plate  thickened,  with  or  without  a  groove;  below  it  is  a  deep 
excavation;  left  cardinal  teeth:  the  anterior  rather  stout  but  its 
t,di^t.  acute,  the  posterior  oblique,  slightly  curved;  lateral  teeth 
stout,  the  outer  ones  of  the  right  valve  quite  small;  ligament 
strong."    (Sterki.) 

Length,  4.00;  height,  8.80;  breadth,  2.70  mill. 

A?iimal:     Not  examined. 

Distribtition :     Michigan,  Illinois  and  Ohio. 

Geological  distribution  :     Unknown. 

Remarks:  ^^Pis.  kirklandi  is  related  to  P.  compressum  Pr., 
and  more  so  to  fallax  St.  From  the  former  it  is  at  once  dis- 
tinguished by  the  more  rounded  outlines  of  the  adult  speci- 
mens; the  young  are  higher  in  the  anterior  part  and  the  mussel 
is  nearly  square,  while  the  young  of  compressum  are  more  tri- 
angular; and  in  the  latter  the  beaks  are  higher,  the  (young) 
mussel  is  of  comparatively  larger  diameter.  From  P,  fallax  it 
differs  by  its  large  size,  the  coarse  striation,  the  shape  of  the 
ridges  and  the  grayish  color."     (Sterki.) 


This  species  is  known  only  from  Berry  Lake,  in  the  south- 
1  region. 


Dr.  Sterki  reports  that  among  fossils  from  the  lower  Loess 
at  Frecport,  III.,  he  found  Pisidium  virginicum,  variabiU,  com- 
prtisum,  fallax,  crucintuni.  punctatiim,  walkeri  and  (?)  abdUum. 
Ptsiiiium  virginicMm,  P.  abditum  and  P.  comprtisum  have  been 
dredged  in  Lake  Superior  at  depths  ranging  from  four  to  four- 
teen fathoms. 
163.     Llmna;a  auricuUrla  Linne.    Text  fig.  138. 

'LimHaa  auricularia  Lisne,  Sysl.  Nat.,  Ed.  XII,  p.  1249. 
Shell:     Roundly  ovate,  inflated,  thin;  color  horny  to  pale 
gold;  nucleus  consisting  of  one  and  a  half  spermaceti- colored, 
smooth,  rapidly  increasing  whorls;  surface  shining,  lines  of 


J 


growth  fine,  wavy,  crowded 
representing  a  rest  period; 
last  large  and  spreading;  s 
pared  with   the  body  whorl 


with  occasionally  a  heavy  ridge 
whorls  four,  convex,  inflated,  the 
)ire  short,  conic,  very  small  com- 

sutures  deeply  impressed,  chan- 


neled ill  some  specimens;  aperture  very  large,  ovate,  occupy- 
ing four-fifths  of  the  length  of  the  entire  shell,  rounded  above 
and  flaring  in  old  specimens  below;  peristome  thin,  sharp; 
columella  sigmoid  with  a  plait  across  the  middle,  which  is 
reflected  over  the  umbilicus;  umbilicus  narrow,  deep,  nearly 
closed.  The  epidermis  is  sometimes  marked  by  light  and  dark 
lines  of  color,  alternating. 

Length,  ■-'3.00;   breadth,  IT.OO;   aperture  lenpih,  IS.OO;   breadth,   11.00  mill. 
'jn.OO;         "  iri.JiO;  '■  "  bj.OO;        "  3.60     " 

18.00;         ■'  12.SU;  "  -  l.'!..JO;         "  8,iO     '■ 


Animal.     Body  flecked 
;ad  and  tentacles,  but  not  o: 


!h  s 


all 


.hite  spots  un  back  of 
antic  marked  by  many 
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black,  irregular  spots  which  show  through  the  shell;  foot 
roundly  elongated,  i8  by  ii  mill.,  head  broad,  auriculated;  ten- 
tacles large,  flat,  long,  triangular;  heart  pulsations  slow  and 
regular;  thirty-four  per  minute.  The  animal  is  slow  and  de- 
liberate in  its  movements. 

Jaw  and  radula:     Not  examined. 

Genitalia:     Not  examined. 

Distribution:  European;  greenhouse  and  lily-pond  in  Lin- 
coln Park,  Chicago. 

Geological  distribution:     Pleistocene. 

Habitat:     Similar  to  that  of  the  larger  Limnaeas, 

Remarks:  Some  time  ago  Mr.  Herbert  E.  Walter,  In- 
structor in  biology  in  the  North  Division  High  School,  Chi- 
cago, brought  to  the  writer  several  specimens  of  a  Limnaea 
which  was  new  to  the  fauna  of  the  United  States.  Upon 
inquiry  the  locality  was  given  as  the  propagating  greenhouse 
in  Lincoln  Park.  Several  days  later  Miss  Marie  La  Grange,  a 
pupil  in  the  North  Division  High  School,  found  a  number  of 
the  same  species  in  a  lily  pond  in  the  Park,  the  water  of  which 
was  artificially  heated  to  give  the  necessary  warmth  for  certain 
tropical  plants,  the  temperature  being  above  90°  Fahr. 

Comparison  with  the  shells  in  the  Academy's  collection 
showed  the  species  to  be  Limncea  auricularia,  and  an  inquiry  of 
the  park  gardener  brought  to  light  the  fact  that  certain  plants 
had  been  recently  imported  from  Belgium.  This  information 
at  once  removed  the  mystery  surrounding  the  sudden  appear- 
ance of  this  shell  in  the  Park,  and  shows  how  easy  it  is  at  the 
present  time  to  transport  a  species  from  one  continent  to  an- 
other, especially  if  it  be  a  pulmonate.  The  shells  of  auricularia 
are  about  an  inch  in  length,  of  a  deep  corneous  color,  and  are 
rather  thin.  When  alive,  the  mantle  of  the  animal  is  seen 
through  the  shell  to  be  made  up  of  dark  and  light  spots  ar- 
ranged irregularly.  The  animal  appeared  rather  active,  mov- 
ing about  the  aquarium  with  a  steady,  gliding  motion. 

163.    Amnicola  walker!  Pilsbry. 

Amnicola  walkeri  Pilsbry,  The  Nautilus,  Vol.  XII,  p.  43, 1898. 

Shell:  **Thin,  narrowly  umbilicate,  conic,  shaped  like  Lyo- 
gyrus  brownii  Carpenter;  slightly  yellowish  corneous;  thin, 
smooth,  with  faint  growth-lines.  Whorls  four,  very  convex,  sep- 
arated by  deeply  constricting  sutures,  the  last  whorl  rounded 
below;  apex  obtuse.     Aperture  oblique,  rather  small,  mainly 
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basal,  a  little  longer  than  wide,  but  nearly  circular,  the  inner 
margin  a  trifle  straightened  above;  peristome  continuous,  in 
contact  with  the  preceding  whorl  for  an  extremely  short  dis- 
tance above.     Operculum  Amnicoloid." 

Alt,  3,       dlam.  2;      length  of  aperiure,  IH:  widih  I'A  mm. 

"'    2>i,       "      2ji;        '■  "  1.08;       '■       1         "         Pilsbry. 

Animal:     Not  examined. 

/{ai/iiU  .-     Amnicoloid.     (Pilsbry.) 

Distribiilioii;  "Lake  Michigan  at  High  Island  Harbor, 
Beaver  Island,  at  19  meters  depth;  Reed's  Lake.  Grand  Rap- 
ids, Mich.;  River  Rogue,  Wayne  Co.,  Mich.;  the  types  from  the 
first  locality  mentioned."  (Pilsbry.)  Joliet,  III.  (J.  H.  Fer- 
riss.) 

Geological  distriltufioti :     Pleistocene. 

Hahital:    Similar  to  other  Amnicola. 

Remarks:  This,  one  of  the  smallest  of  AmnicoIx,  has  re- 
cently been  found  at  Joliet  by  Mr.  J.  H.  Ferriss.  It  will  be 
easily  known  by  its  small  size  and  peculiar  shape. 


\ 
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fallaciosus,  ^pj. 
gracilis,  65,  pp. 
iris,  65,  96,  705, 107. 
ligamentinus,   48.    66,  7^, 

109. 
luteolus,  65, 73. 101,  /cy,  109. 
multiradiatus,  66,  p^. 
parvus,  66,  73,  70p,«394. 
rectus,  48,  65,  71, 707. 
spatulatus,  65,  7od,..107. 
ventricosus,  65,  p^r.*^ 
Leucocbloridium  paradoxum,  222. 
LlMACIDi£,  /pj. 
LiMAX,  7P7, 195,  199,  203. 
Limax  agrestis,  194,  195. 
antiquonuHy  195. 
ca^taneuSy  199. 
cellariuSy  195. 

flavus,  33, 194, 195,  7p7, 198. 
hyperboreusy  199. 
intermediusy  199. 
maculatuSy  195. 
marmoratiiSy  201. 
maximus,  33, 194,  7p5, 196,  198, 

200. 
montanuSy  199. 
occidentaliSy  199. 
/^^a/a,  201. 
/m//i,  199. 
variegatuSy  197, 
vulgaris  y  195.. 
LiMNiEA,  ^6,  257,  75p. 
Limnaea,  acuminatay  260. 
acutay  265. 
a/i^a.  283. 
rt/^r/a,  283. 
appressa,  ^<Jj,  286. 
aquariiy  283. 
arenariay  283. 
attenuata,  280,  281. 
auricularia.  408,  409. 
biplicata,  283. 
caperata,  139,  159,  ;269,  '^0, 

271,  262,  273. 
castay  260. 
catascopium,    259,  ^j,  264, 

265. 
chalybea,  260. 
coarctatay  260. 

columella,  259,  .?^,  261,'262. 
columellariSy  260. 
cornea  y  263. 
costulatay  283. 
cubensis.  139,  272,  273. 
curtay  268. 
decampii,  265. 
decollata,  265. 


^HHJV^V 

iubjuiea.  283.                        ^H 

affl.  mi.  270,  873. 

Jistar/a,  283. 

aiiciniformis,  260.               ^^H 

Ohtartus,  2T7. 

suffiaius,  277.                           ^^H 

*;«/«,  273. 
emarginaU.a57,2«0.2W. 

exiiis.  282. 

sumassi.  273,                         ^^H 
Air^V/a,  283.                            ^H 
umbilicata.  ^i^,  273.            ^H 
KM^z-f^a,  273.                        ^H 

ex  pane  a.  ^7,  2tiO. 
(eiTissl.  259,  *77. 
/MrtVu,  273.  m. 
{usHoraiis.  267. 
^■«o«/,283. 

«*>-«,  373,  277. 

LlMK£ID£,  ^J7. 

Limntiihysa,  260. 

Ucaliiies  o£  special  interest,  13. 

eriffifkiana,  268. 

Macroeyclis.  171.                                     _^H 

holbollii,277. 

Margariiana  caklola.  6S,  )>4.              ^^1 

humilie,  259,  .-<»,  269. 273. 

katkerina,  60.                ^H 

Ulaquiata,  283. 

Melampus,  256.                                   ^H 

inttrtexta.  263. 

Melania  corrfcta.  325.                          ^^^| 

jamesii,  2li5. 

cuspidala.S^.                    ^^H 

jolietenais,  j*o.  281. 

^/<p«fa/a,32S.                        ^H 

jugularis.  -m. 
Kirtlandiana.  J^/. 

»d;i^i'/<i,  325.                       ^^1 

HMsarenais,  325.                 ^^^| 

lonceata,  277. 

DcritAa,  327.                           ^^H 

/fcontii.  268. 

fra^/a,  322.                              ^H 

Httsliyi.  2tt8. 

Melantho,  356.                                    ^H 

/W«i.  283. 

Melanlho  Keniculum,  359.                    ^H 

Mfl>r.  283. 

Melantko  gibba.  356.                            ^H 

maxima,  283. 

mdanosloma,  359.              ^^H 

roichipanensis.  J7i>. 
raigUelsi,  257, 260,  266. 

«0/<i«i,  356.                        ^H 

Mbnetus,  ^.                                ^^H 
Mtsodon.  140.                                      ^V 

'                    i««6m.283. 

■^                    modktlla,  2W. 

Misomphix,  175. 

/',r//i/i.j,/a,2fi0. 
phih.iflpkwa.  m>. 
piiiguis,  2H3,  -f /.  265. 
platuilalii,  2li6. 
plebtij.  273. 
//(,«,  2tl.V 
proJu.la.  2.'^;). 
pumi/a.'iV^. 
i/iiaifraiii;ii/alu,  2S3. 
reflcxa,  tW,  i^T,  2.W.  275,  i 
27W-28a. 


Obliquariji,S,?. 

ObUquaria  reflexa,  t!«,  84.  >*.S,  Jy,  90. 
tuberculaia,  31)3, 

.  Omphalina  ciiprei/.  ITS. 

I  fuliginosa,  n5,/7&,l73, 

'  polita.  176. 

I  Ohthurethha,  ssj. 


INDEX. 


Patula,  204,  20^,  217. 
Patula  albina.  208. 
Pelecypoda,  4^, 

PhILOMYCUS,  200. 

Philomycus  carolinensis,  20iy  202. 

PHILOMYCIDiF.,  200, 

Phryganea,  352. 
Physemoda  cequalis,  127. 
Physa,  256,  J07,  308.  817,  318. 
Physa  alba,  308. 

aitonensis^  315. 

ampullaces,  311,  315. 

aiirea^  315. 

cylindrica,  311. 

elliptica,  7/5. 

elongata.^Yl, 

elongatina,  317. 

febigerii^  315. 

fontana,  308. 

gabbi,  314,  315. 

glabra,  317. 

gyrina.j//.  308-316. 

heterostropha,  139,  ?a9, 309, 310, 

314,  316. 
hildrethiana,  311. 
Integra,  308,  310.  314,  j/j. 
minor,  315. 
nicklinii,  315. 
oleacea,  315. 
Pari'a,  311. 
plicata,  311. 

sayii.  308,  ?/a311,314,316. 
striata,  311. 
troostiana,  315. 
turrita,  317. 
virginea,  315. 
warreniana,  310. 
PhysiD/E,  307. 
PisiDiUM,  113,  /^^,  125. 
Pisidium  abruptum,  127. 

abditum,  /p^,  129,  130,  896, 
400.  401, 402,  406,  408. 

arcuatum^  126. 

boreale,  401. 

r/Vifr,  128. 

compressum,  125,   126,  /-?<9, 
397,  398,  401,  404,  406-408. 

cruciatum,  398,  401,  408. 

fallax,  ^00,401,407,408. 

grande,  397. 

handwerki,  406,  407. 

kirklandi,  407. 

kurtzi,  126. 

mainese.  401. 

minus,  126. 

notatum,  126. 

obscurum,  126. 

pauperculum,  407. 

plenum,  126. 

politum,  126.  /^p,  397,  400. 

punctatum,  ^o^,  404,  408. 

resartum,  126. 


Pisidium  roperi,  ^oj. 

rubellum,  126. 

rubrum,  126. 

regulare,  126. 

septentrionale,  400. 

scutellatum,  ^o^,  408. 

splendidulum,  ^00. 

tenellum,  126. 

variabile,  130,  ?p7.  398,  408. 

vcntricosum,  400. 

vesiculare,  400. 

virginicum,  125, 126,  I2y,  397, 
398,  402,  403,  408. 

walkeri,  401,  403,  408. 

zonatum,  126. 
Plagiola,  75,  go. 
Plagiola  donaciformis,  66,  Qi,  92. 

elegans,  66,  g2,  93. 
Planorbis.  256,  257,  286,  305. 
Planorbis  angulata,  292,  294. 

antrosus,  292. 

aroostookensis,  292. 

bellus,  294. 

bicarinatus,  287,  202,  298- 
296 

billingsii,  297. 

brogniartiana,  |296. 

campanulatus,  287,  pp./,  295, 
296. 

circurastriatus,  297. 

concavus,  297. 

corneus,  286,  287. 

corrugatus,  292. 

deflcctus,  287,  2qq. 

distortus,  288-290. 

engonatus,  292. 

exacutus,  287,  2g6, 

fallax,  288. 

hyalina,  296. 

lautus,  292. 

/^«5.  296. 

lenticularis,  296. 

/<r«/«j,  288. 

macrostomus,  288,  290. 

major,  292. 

megastoma^  288. 

minor,  294. 

obliguus,  299. 

parallelus,  212. 

parvus,  287,  ^97,  298,  299, 
300. 

planorbula,  288. 

plexata,  288,  290. 

regularis,  288. 

striatus,  292. 

trivolvis.  286,  p«?<?,  291,  293, 
295,  296. 

truncatus,  286,  2go,  291,  295, 
296. 

vcrmicularis,  297. 
Planorbula,  ?oo. 
Plethodon  erythronotus,  33. 
Pleurocera,  j/p,  325, 326. 


Pleutoceraclevaiuni.a20.321,^i'ir,324. 

325.330. 

l>upa  arisonensii.  'JN».               •  ^^^^| 

armtg^ra.'IX.                     ^^H 

intensum.j^.?. 

carinata,  231.                          ^^^^^1 

Uwiiii.j;?^. 

curta,  238.                            ^^^H 

subulare.jw,  322-326, 

dfitotlima,  384.                    ^^^H 

Pt.EVtiOcnRioAt.  J  jg. 

/a//'iT.  j?.Kf,                          ^^^H 

Polila.  IT7. 

fordiana,  236.                      ^^^^^1 

PoLVGVRA,  //o.  141,  142. 
Polygyra  alba,  148,  /jv,  i6}. 

floridana.£S».                      ^^^H 

gibbosa.m^                         ^^H 

albida,  165. 

gracilis,  239.                           ^^^H 
hordecuea.  231.                       ^^^^^| 

albolabris.  :)»,  41.  139.  142, 

/J/.  158'lMl. 

mmuia,  231.                         ^^^^^1 

alicx,  165. 

modtita.  1942.                       ^^^^1 

alleni,  l&l. 

mmtanella.  288.                  ^^^^1 

altispira,  163. 

ovu/vm,  24^.                        ^^^^1 

andrewsi,  142. 

pellucida.  231 .                        ^^^^| 

bid  en  lata.  144. 

n'>>iVr0/a,231.                       ^^^H 

clauaa.  U2,  U3, /jJ,  161. 

tappaniana.  238.                   ^^^H 

complanala,  144. 

^^^^H 

detitata.  /t/. 

PUP01DEi:,^.A¥.                                            ^^^^H 

edemilabiis.  144. 

Pupoides  marginatus.  227.  ^i^.                  ■ 

e-xoUta.  142,  yy.  l.W. 
fraietna.  JO7.  168. 

PvRAMtDULA,  iV3/,  206,  22.'..                        1 

Pyramidula  albs.  210,                                 1 

iraudulcDU,  143.    144,  14a. 

allernata.   151,   10.8,   IBU.       J 

147. 

205.  .w6,  207.  211.212.      ] 
carinata.  206.                          1 

fnersoni  11^5 

faiTsuta    I4.J  i&j  164 
imperforaia.  IIK 
inflecla   14,    HC 

catskillensis.  210.                   1 

fergusoni,208.                        1 

kuoxensia.  206.                     J 

inlroferens   147   14» 

limitaris,  208.                       ■ 

.                                 juxligetis  1*4. 

niordax,  208.                        H 

manFLma  IM 

eccidittlalis,  208.                  ■ 

1                             rnmor  151 

^                          miuiodoii.  1^,  US,  161,  j.^. 

perspectiva,  212.                  V 

MKinoUia.  206.                     ^ 

186  lh~ 

solitatia,2fH,mf.  50ri. 

.  tunda    n      14-  //i   14S} 


UDidentata  144 
PovATlOiSis  JCg  ,4J  «1 
Pomaliopsis  c 

H4    Ml 


\ 


P)tl\  A  1 

ULA 

■P 

I'SFUU 

HWt 

PUNr  H 

I'unctu 

11  mi  null  i 

PJgr 

Pt'LMo 

■JATA 

fl 

Pli-A  2 

',  240 

Seleiiites.  XT. 

SllMATOtiVlt 

Somalogytu 


plica  la,  t 

pustulosa,  48,  6R.  W. 
rubiginosa,  (H>.  77,  >!Ci. 
Ingima,  IHI,  ,-(V.  77,  TS,  JHIJ, 
luberculala.  :W,  :i;ia. 
uniiulaia,  48,  (ii;,  yi.ii',  83. 
116.  Xs.  :W3. 


■S,  331*. 

jiiieger,,?//,  342. 
isogona,  I'tfii,  340, 
subglobosus,    ^U'.l, 


INDEX. 


Sphaerium  fabale,  113,  ij8,  119. 
lilycashense,  ?o^,  396. 
occidentale,  113,  //p,  124. 
simile,  113,  ii6, 
solidulum,  //?,  115, 117. 
stamineum,  113,  //^,  116, 

117,  118,  396. 
striatinum.  112,  113,  114, 

117. 
vermontanum,  jp^,  395. 
Spirogyra,  298,  299. 
Statistics,  33. 
Stenotrema,  140, 163, 
Streptodonta,  j/p. 
Streptoneur  A,  3ig, 
Strobila,  225. 
Strobila  morsei,  225. 
strebeli,  225. 
Strobilops,  223,  228. 
Strobilops  labyrinthica,  22^^  226. 
Strophitus,  66, 
Strophitus  edentulus,  65,  dr,  6£,  73. 

pavonius,  65,  6c ^  69. 
Stylommatophora,  ijg, 
SucciNEA,  217,  218. 
Succinea  alba,  223. 

a  vara,  22^^  224. 
calumetensis^  220. 
compacta,  223. 
decampi,  220. 
forsheyU  220. 
ma^ister,  22j, 
major,  223. 
obliqua,  218,  220. 
ovalis,  217,  218,  219,  220,  224. 
pellucida^  260. 
peoriensis,  220. 
retusa,  220,  222,  224,  260. 
totteniana,  218,  220. 
vermeta,  223. 
wardiana^  223. 
wilsoni,  220. 
SucciNiDiE,  216. 
Symphynota,  392. 
Symphynota  complanata,  392, 

compressa,  58,  392. 
costata,  392. 

TiENIOGLOSSA.J/p. 

TebennophoruSy  200, 
Teleodesmacea,  ///. 
TelUnapusilla,  127. 
Testacella,  i6g,  170. 
Testacella  haliotoidea,  /(^,  170. 

TESTACELLIDiE,  l6g. 

Topography,  12. 
Triodopsis,  140, 143, 
Triodopsis  lunula^  144. 

Unio,  48,  49,  65,  6g 
Unio  aesopus,  48. 

affinis,  103. 

approximus,  103. 


Unio  arctior,  70. 

aspgratuSt  86. 

asperrimuSt  83. 

bullatus,  86.    . 

canadensis  i  94. 

cardiiintt  94. 

carinatus,  108. 

chuniiy  76. 

cornutus,  89. 

costatus^  82. 

crassus,  108. 

delicatus,  ?^. 

dilatatuSi  fO. 

distanst  103. 

dolosus,  99. 

dorfeuillianuSy  86. 

elHpticus,  108. 

fasciatus^  108. 

flavus,  77. 

floridensis,  100. 

fragilis,  99. 

gibbosus.  66,  7o,  83. 

gouldianus,  79. 

gouldii,  79. 

hildrethianus,  65,  7/. 

hippopceus^  80. 

inflatus,  103. 

latecostatus,  82. 

Uprosus,  101. 

iunulatuSf  83. 

luteolus,  30,  33,  36. 

mortoniy  86. 

novieboracit  105. 

occidenSy  94. 

Pernodosus,  86. 

pilsbtyi.  82,  83. 

pralongus,  101. 

prasinus,  86. 

quadratus,  83. 

rariplicata,  80. 

riddellii,  76. 

sageri,  101. 

satur^  94. 

schoolcraftensisy  86. 

schoolcraftiiy  86,  88. 

siliquoideus,  103. 

subovatuSy  94. 
/^r^5,  100. 

truncatus,  92. 
upsoni,  108. 

zigzag  J  91. 
Unionida£,  ^7. 
Utricularia  vulgaris,  299. 

Vallonia,  p^<S'. 
Vallonia  americana,  252. 

amurensis,  251. 

costata.  251, 252,  253. 

enniensis,  249. 

helvetica,  251. 

hispanica,  249. 

montana,  251. 

parvula,  pj^. 
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I                           FiEurc  1. 

PisiDiuM  ABDiTCTM  Hald.   Prime,  MoDOg,.  fig.  72.  Enlarged,  ^^| 

1                                ■■      2. 

PlSiDlVM     VIRGIMCUM     Bourg.     Piime,     .Vlonog..    fig.    61.  ^^^| 

1                              ••      3. 

Enlarged.                                                                                ^^^| 

LiVAX    MAXIMUS    Lino^.      Shell.  Tryon.  Mon.  Terr.  Moll.,.,^^| 

I 

'^^l 

f                              •■      <. 

ClRClNARlA  CONCAVA  Say.                                                                            ^^H 

■■     5- 

VlTRKA  DRAPAKNALDI  Beck.                                                                                 ^^M 

"     B. 

Gastroqonta  demissa  Blnney.                                                 ^^H 

•■    ^. 

PisiDiUH  co.HPRESSUM  Prime.    Monog.,  lig.  67.    Enlarged.    ^^^| 

t'                    "8. 

LiMAX  MAXIMUS  Linn4.    Tryon.  Mon.  Terr.  Moll.,  pi.  xvi,  *^^H 

r 

•^M 

"     9. 

ZnKiTOiDBS  ARBORBUS  Say.    Binney,  Man.  Am.  Lamd  Sti.,^^H 

1 

tig.  13.     Enlarged.                                                                             ^^H 

■■    10. 

VlTREA  HAMHONiS   Strom.      Binney,  Man.  Am.  Land  Sb«  ^^^| 

lig.  21.    Enlarged.                                                                   ^^M 

•'    U. 

VlTREA  INDBNTATA  Say.      Binney,  Man.  Am.    Land  Sh.,  ^^H 

Ag.  15.    EnlaiKcd.                                                                  "^^H 

•■     12. 

ZoNiTOiDES  MiNUSCULBS  Binney.     Binney,  Man.  Am.  Land  ^^H 

1 

Sb.,  lig,  18.     Enlarged.                                                                   ^^H 

[                                "     13. 

Agriolimax    cawpestris    Binney.     Tryon,    Mon.   Terf^^^^f 

Moll.,  pi.  xvii.  figs.  12,  13.                                                       ^^H 

"    R 

Gastrooomta  LiOERA  Say.                                                        ^^M 

»                                ■•    15. 

Ohphalina  puuginosa  Giifi.                                                    ^^^| 

r              ■■  i» 

ZONITOIDES  NiTiDi-s  Mlillcr,    Binney.  Mon.  Am.  Land  Sti.,^^PI 

fig.  12.     Enlarged. 

17.  EucONULUS   FULVCS   Drap.      Binney,  Mon.  Am.  Land  Sh., 

fig.  26.    Enlarged. 

18.  Pvramidula  stkiatella  Antb.    Binney,  Mon.  Am.  Land 

Sh.,  fig.  28.    Enlarged. 

19.  Pyravidula  alternata  S»y.    Juvenile. 

20.  PuNcrUM    FYGMSUM    Drap.      Binn,,  Man.   Am.   Land   Sh., 

fig.  31.     Enlarged. 

21.  PYRA.MIUULA  ALTERNATA  Say.     Albino. 

22.  Pyramidlila  alter.vata  Say.    Eggs. 

23.  Pyramiuula  alternata  Say.     Variation  In  belght  of  spire. 

25.    PvRAMiDULA  LiNEATA  Say.    Blnncy,  Man.  Am.  Land  Sh., 

fig.  Ii7.     Enlarged. 
2li.     Vali.onia    pulchella    .Miiller.      Binney,  Man.  Am.   Land 

Sh..  fig.  ;!lt.     Enlarged. 
27.     LiMA\    ki.Avus    Linnc.     Tryon,  Mon.  Terr.   Moll.,   pi.   xvi, 

fig. ;'. 
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e  I.  PVHAMIDULA  SOLITARIA  Say. 

2.  POLVOYRA  THYROIDES  Say. 

3.  POLVGYRA  FENNSVLVANICA  Gmn. 

4.  POLYGYRA  Cl-AUSA  Say. 

5.  PoLYGYRA  EXOLETA  BinQcy. 

8.      POLYGYRA  ALBOLABRIS  Say. 

7.  POLYGYRA  THYROIDES  Say,    Juvenile, 

8.  POLYGYRA  PROFUNDA  Hay.    Deformed. 
JiRSUTA  Say. 

10.  POLVGVRA  PROFUNDA  Say. 

11.  PoLVGVRA  PROFUNDA  Say.    Juvenile  and  adult. 

Alt  natural  diameter. 
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EXPLANATION  OF  PLATE  XXX. 

Figure  L    Philomycus    caroltnensis    Binne;',     Tryon,  Mon.  Terr. 
Moll.  pi.  xvi.  fig,  6. 

"        2.      POLVCYRA   MULTILINEATA  Say. 

"       3.      POLVGVRA  MONODON  FRATERNA  Say. 

'•      i.    POLVGVRA  MONODON  Rackcti. 

o,     I'OLVGYRA  INFLECTA  Say. 

6.  POLVttVRA  TRIDRNTATA  Say 

7.  POI-VGYRA  PRAUDULENTA  Pilsbry. 

8.  BiPiDARiA  CONTRACTA  Say.    Tryon ,  Mon.  Terr.  Moll.  pL 

XV.  lig.  16.    Enlarged. 
St.    Piii-0[i>BS  MARC.iNATUS  Say.    Tryon,  Mon.  Terr.  Moll„  pj, 

XV,  fig.  10,     Enlarged. 
"    lU.    BiPiDARiA  coRTicARiA  Say.    Tryon,  Mon.  Terr.  Moll.,  |j1, 

XV.  fig-  18-     Enlarged. 
'■     II.     BiFlDARiA  PROCERA  Gould.     Tryon,  Mon.  Terr.  Moll.,  pi. 

XV.  fig.  17.     Enlarged. 
'■    12.    BiKiDARiAPENTODONSay.    Tryon,  Mon,  Terr.  .Moll.,  pLxv, 

fig.  5.     Enlarged. 
"    13.     Vertigo  ovata  Say.    Ttynn,  Mon.  Terr.  Moll.,  pi.  xv,  lig. 

22.    Enlarged. 
"    14.    Sthobilops  LAnvRiNTHiCA  Say.     BinDcy,  Man.  Am.  Land 

Sh.,  fig.  150.     Enlarged. 
"    15,    BlFiDARiA  ABMiFERA  Say.    Tryoa.  Mon.,  Terr.  MolL,  pi. 

XV,  fig,  15.    Enlarged. 
"    16.    Vertigo  uiliuu  Goutd.    Tryon,  Mon.  Terr.  Moll.,  pi.  xr. 

fig,  21.    Enlarged. 
"    17,    CoCHbicopA  LUBRiCA  Mlillcr.  Tryon,    Mop.  Tatr.   Molt,'^^ 

pi.  xlv,  fij;.  14.     Enlarged. 
"    18.    LiMN:EA  CAPERATA  Say. 

"      19,      LiMN.EA  CAPERATA  UMHILECATA  Adams. 

'■  20.  Limn/i:a  DF.SIRIOSA  Say. 

"  2L  LiMtiMA  HiiMiLis  Say,     Haldeman,  Mon.,  pi.  xiii,  figs.  4,  5. 

A  Hi  tie  enlarged. 

"  22.  SucciNEA  OVALiS  Say. 

■■  23.  SucciNEA  OVALIS  near  TOTTENIANA  Lea. 

"  24.  SucciNEA  RETDSA  Lea. 

"  25.  SucciNEA  AVARA  Say, 

"    27.     LiMN;r,A  CATASCOPiUM  PiNGuis  Say. 

"    28.    Planorhis  troncatus  Miles. 

"  2il.  Ancyi.us  kivularis  Say.  Haldeman,  Mon.,pl.i,  fig.  I.  En- 
larged. 

"  ;iO.  ANCVi.r,';  PAROUS  Say,  Haldeman,  Mon.,  pi,  i,  fig.  3.  En- 
larjjed.     Outline  figures  are  lateral  views. 

"     ;tl.     Vai.v,\ta  ,sincf.h.\  Sav.     Haldeman,  Mon..  pi.  i.figs.  7,8. 

"  32.  Shcjikntina  AKMtUEKA  Say.  H.-il,leman,Mon.,  pl.iv.  figi. 
12,  i:{. 

"    :».     ro.MATioi'SiSLAi*ii)AHiASay.     Haldeman.  Mon.,  pi.  i.  fig,  10. 


^ 


All  figures  n 


ral  dia 


lay. 

r  except  where  otherwise  mentioned. 


•••#^ 


.10         .'■  '-,        ^13 


Iff ««««4  ^44 
f  »f*i»  4  4^ 

52  S3         24         25  J2  33  34        35 


1 

1 

EXI'LANATION  OF  I'LATE  XXXI.                       ^^^H 

Fifii 

cl. 

LlMNEA  REFLEXA  Say.     Neat  WALKERI  Baker. 

■2. 

LiMN^'.A  itEFi.EXA  Walkgri  Baker.     Only  the  center  fig-              ' 

ure  is  typical. 
LiMN.HA  REPLEXA  EXiLis  Lea.    Variety.                                           * 

8. 

;; 

■1. 

LiMK/KA    KEFLEXA  KTItTLANUIANA   Lea.                                                            < 

5. 

LlMN«A  CATASCOPIUM   Say.                                                                                      ( 

6. 

LlMN^A    t-ALUSTRIS    NUTALLIANA    Lca.                                                                        \ 

'■ 

7. 

LiMNfiA  DESiDios*  Say.     Variety  with  rounded  whorls. 

" 

H. 

LIHNWA  WOODHUPFI  Baker. 

(1. 

Ancv[.Us  SHIMEKII   Pilsbry.    Not  so  oblique  as  the  type. 

Enlarged.                                                                                            i 

10. 

Ancylus  SBiMEKii  Pilsbry.    Type  form.     Enlarged.                         ' 

" 

11. 

AmmciiLA  liuOsa  parva  Lea.    Enlarged. 

IB. 

PoMATiopsis  LAi'ioAKiA  Say.     Enlatged. 

18. 

f'iSioiUM  i-OLITUM  Sterki.    Lateral,  posterior,  and  dorsal 

views.                                                                                                    J 

14. 

PiSioiuH  SCUTBL LATUM  Sterki.    Lfttcral,  poilerior,  and  dor- 
sal views. 

" 

15. 

I'lSiDiuu  WALKBRl  Sterki.    LateraL  posterior,  anU  dorsal 

views.                                                                                                                              J 

L^    " 

16. 

PlSiDiUM  PALLAx  Sterki.    Lateral,    posterior,  and  donal               i 
views.                                                                                                  ■ 

17.  PmiDiuM  PUNCTATITM  Sterki.    Hinge.    (The  Nautilus,  Vol. 

Vin.pl.  ii.)    Enlarged. 

18.  I'iSEDiUM  i-u\CTAruM  Sterki.    The  Nautilus,  Vol.VIIl,  pi 

ii.)    Enlarged. 
IK.     PisiinuM  VARiABiLE  Prime,     Mon.  Am.  Corbie, fig. 69.    En- 

20.  PisiDiuH  CRUCEATUM  Sterki,    Hinge.    The  Nautilus,  Vol. 

Vlll,pl.ii.     Enlarged. 

21.  PisiDiUM    CRUCiATUM    Slcrkl,     The   Nautilus.    Vol!"  VIII, 

pL  ii.     Enlarged. 

22.  PisiDiuM  puNCTATUM  Sicrki.    Young  specimen. 

23.  PisiDiUM    SPLENDIDULUM   Sterki.     Lateral    and   posterior 

24.  TESiTAr-KLLA  HALiOToiDEA  Vct.     Shell,  enlarged. 


Figures   l:l  Hi  .and  'il-ti  are  outline  drawings  by  Dr.  Sterki,  xlO. 
All  others,  except  where  olbeiwise  designated,  are  natural  diameter. 
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EXPLANATION  OF  PLATE  XXXU. 
Figure  I.    LihN/KA  palustbis  Mitller, 

"       8.      LlMN«A  VALUSTRIS   EXPANSA  Lea.     (SUFFLATUS  CalklDS). 

3.      LlMN£A   REPt-EXA  EXILIS  Lea. 
"       4.     LlMN«A   REPLKXA  JOLIETENSIS  Bakei. 

"      5,     LiMN^BA  PALUSTBIS    MiCHlGANENSis    Walker.      Large    va- 
riely, 

"        6.      LlMN^EA    REFLEXA    Say. 

"  7,  Planordis  trivolvis  Say.    Age  variation. 

"  8.  Planohbis  TRivOLVis  Say. 

"  9,  Planorbis  TRivoLVis  Say. 

"  10.  PLANoRRrs  TRIVOLVIS  Say.    (Distortus  Calkins). 

"  n.  Planorbis  campanulatus  Say. 

"  12.  Planorbis  dicarinatus  Say. 

■'  13.  Phvsa  SAYii  Tappan.    Short  spired  variety. 

•'  14.  Valvata  TRiCARiNATA  Say.    Enlarged. 

"  15.  Valvata  sincera  Say.    Enlarged. 

"  16.  Aplexa  hypnorum  Linn^. 
All  figures  natural  diameter  except  where  otherwise  mentioned. 


Plate  XXXIf. 


EXPLANATION  OF  PLATE  XXXIIl. 

A,  6,  C.  Animal  of  Limnaa  emarginata  Say,  var.  mighels,  Binuey. 
A.  from  above;  B,  from  below;  C,  from  tbe  righl  side,  showing 
extended  velum. 

0.  Genitalia  (principally  female). 

A,  atrium  or  vestibule  of  vagina;  AL,  alb  u  mini  parous  gland; 
O,  ovoteslis;  OD,  ovisperm  duct;  PD,  duct  of  prostate  gland; 
PR,  prostate:  S,  spermatheca  or  receptaculum  seminis; 
5D.  duct  of  spermatheca;  V,  vagina;  VM,  retractor  muicles  of 
vagina;  U.  ulerus. 

E.  Male  organs. 

CG, cerebral  ganglion;  CM,  columella  muscle;  F,  vas  defereni; 
P.  penis;  PG,  pleural  ganglion;  PN,  nerve  to  penis;  PS,  penis 
sac;  PSM. penis  sac  prolraciormuscles;  PSN.  penis  sac  nerve; 
RM,  retractor  muscle  of  penis;  VD,  penis  retractor  muscle; 
G,  visceral  ganglion;  VN.  nerve  to  vagina. 

F.  Portion  of  ovotestis,  showing  blood  vessels  (x  6I«). 

G.  Cells  from  the  albuminiparous  gland  (x  519). 

H.  Diagrammatic  section  of  intestine;  BLV,  branch  of  lateral  blood 
vessel;  ELO,  epithelial  layer  of  tLsophagus;  IC.  intestinal  cav- 
ity; LV,  lateral  blood  vessel;  ML,  muscular  layer  of  cesopbagUB. 

1.  Portion  of  lung,  showing  two  main  vessels  and  several  connective 

vessels  (x  519). 
J.      Portion  of  lateral  blood  vessel  with  one  branch  with  it 
plexus  (x  519). 

(Bull.  Chi.  Acad.  Sci.,  Vol.  II.  No.  3,  pi.  iii.) 


Figure  1.  LiMHiGA  stagnalis  apprbssa  Say. 

"      2.  Pmvsa  heterostropha  Say, 

"      3.  Phvsa  SAVii  Tappan. 

'■      4,  Physa  gvkina  Say. 

"      5.  Phvsa  gvrena  ei.liptica  Lea. 

6.  Phvsa  Integra  Haldeman. 

"     7.  Physa  sayii  Tappao.    Short  spired  variety. 
All  natural  dlameteT. 


\ 


Figure  I.  Pleurocera  subulare  Lea.    Males. 

"      2.  Plsurocera  sunvLARE  Lea.    Females. 

"      3.  Pl£Ubocera  subulare  intbnsum  Autliony. 

"      4,  Plkwrocera  elevatum  Say. 

"      S.  Plbuboceka  blevatum  LEWisii  Lea. 

6.  Pleueocera  et.kvatom  lbwisii  Lea. 

^.  GoNiOBASis  LiVESCENS  Mcnke. 

8.  GONIOHASIS  LIVESCENS  OEI-YG[S  Say. 

9.  Campeloma  ponderosum  Say. 
All  natural  diameter. 


K  SUBSOL. 
\   SUBSOLI 

10.  Campeloma  subsoli 

11.  Campeloma  subsoi 

12.  Campeloma  subsoi 
All  Datur&l  diameter. 


UUM  Anthony.  Reversed. 

DUM  Anthony.  Female. 

DU.M  Anthony.  Male  (ii 

DUM  Anthony.  Opercului 

Dun  Anthony.  Males. 


4.  Campeloma  rufum 
eloma  decisu: 
■'  5.  Campeloma  rufum 
"  7.  Campeloma  decislt 
"  8.  Campeloma  sudsoli 
"  9,  Campeloma  subsoli 
"  10.  CampelomiI 
"  11.  Campeloma  subsol 
"  12.  Campeloma  subsol 
All  Datural  diameter. 


Binney. 
DES  Binney,     Uperculum. 
DES  llianey.    Without  bnnds. 
Halderaan.    female. 

Say.    Females. 

H  aide  man.    Males. 

Say.    Males. 

Anthony.    Reversed. 
di;m  Anthony.    Female. 
di;m  Anthony.    Male  (mile: 
DUM  Anthony.    Operculum. 
UUM  Anthony.    Males. 


■^ 


Plate  XXXVI. 
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